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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mnpenMery "buomorus" (mamee - Ouosorus) Ha
ypOBHE cpeaHero ooOiero obpasoBaHusi pazpaboTaHa Ha ocHoBe denepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoit @enepanum»,
®I'OC COO, KoHuenuuu mnpenojnaBaHus ydeOHoro mnpeamera «buomorus» u
OCHOBHBIX TIOJIOKEHHM (peiepaabHoi pabouel mporpaMMbl BOCTIUTAHHUS.

VYuebnbiit npeamer «buonorus» yriayO6néHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJSIETCS OJHUM K3 KOMIIOHEHTOB IMpeAMETHOU obnactu «EcTecTBeHHO-
HayuHble npeameTsl». CormacHo mnonoxeHussM PI'OC COO npoduibHbIe
yueOHble IpeIMEeThl, U3y4aeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
muddepennuanin  oOydeHUsT Ha YPOBHE CpeAHEro ooOmero oOpa3oBaHUS W
PU3BaHbl O0ECHEYUTHh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIMM, CpPEIHUM
001KM, cpeHUM MPodeCCUOHANIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIbIM M3 3THX Y4YeOHBIX MPEAMETOB JOJDKEH OBbITh OPHEHTHPOBAaH Ha
MPUOPUTETHOE pEIICHHE 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/1ay, CBS3aHHBIX C MpodopueHTanued 00yYaroluXcsi U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JacTH HAay4YHOI'O 3HaHMSI, CBA3AHHOTO C OHOJIOTHEH,
MEIUIUHON, SKOJIOTUEN, ICUXOJOTUEN, CIIOPTOM HJIM BOEHHBIM JEJIOM.

[Iporpamma no yueOHOMy mpeamery "buonorua" naér npeacrtaBieHHE O
Henu W 3ajadax u3ydeHust yuyeOHoro mpenmera «buonmorus» Ha yriyOnéHHOM
YpOBHE, onpeenseT 00s13aTebHoe (MHBAPUAHTHOE) MIPEAMETHOE COAepKaHue, ero
CTPYKTYPUPOBAaHHME TIO pa3feiaM U TeMaM, paclpelesieHue Mo KiaccaM,
PEKOMEHYET MOCIEAOBATEIbHOCTh H3Y4YEHUs YYEOHOro marepuaia ¢ y4EToM
MEXIMPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSA3€H, JIOTUKM y4eOHOro mpoliecca,
BO3pPaCTHBIX OCOOEHHOCTeW oOyuaromuxcsi. B mnporpamme 1o Ouosioruu
peann30oBaH MPUHIMI TPEEMCTBEHHOCTH C HW3Y4Y€HUEM OHOJOTMHM Ha YpPOBHE
OCHOBHOro  oOmero oOpa3oBaHus, Ojarogapss 4YeMy MOpOCMaTpUBAETCA
HAIpaBJI€HHOCTh HA MOCIEAYIOIIEEe pPAa3BUTHE  OHMOJOTMYECKUX  3HAHUH,
OpUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS,
HKOJIOTHYECKOTO MBIILIEHUs, TMPEACTaBICHU O 370pOBOM 00pasze >KU3HHU, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHONIIECHUS K OKpyXarlleil npupogHoit cpene. B
nporpaMme 1o OHMOJOTMM TaKKe I0Ka3aHbl BO3MOXXHOCTH YYEOHOIro MpeaMmera
«buonorusty B peamuszanuu  TpeboBanuii PIOC COO k 1IaHUPYyEMBIM
JUYHOCTHBIM, METAINpEeJAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydeHUs U B
GbOopMHpPOBAaHWHM OCHOBHBIX BHUJOB Yy4e€OHO-TIO3HABATEIBHOW  JIEATEIbHOCTH
00yYaromMXcsi MO0 OCBOCHUIO COJIEpXKaHUsI OHOJOTMYECKOro O0pa3oBaHUsI Ha
YpOBHE CpeHero o01mero oopa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHero oOmiero oopa3zoBaHus
3aBepiiaer Ouosioruuyeckoe oOpa3oBaHME B IIKOJE W OPUEHTHPOBAH Ha



paciivpeHue U yriyOjeHue 3HaHUM o0yd4aromMXcs O JKMBOM NpPUPOJE, OCHOBAaX
MOJIEKYJIIPHOM W KJIETOYHOW OMOJOTHH, SMOPHOJIOTUM U OHOJOTHUU pa3BUTHS,
TeHETUKH, CEICKIINHN, OMOTEXHOJIOTUH, SBONIOIIMOHHOTO YICHHS U DKOJIOTHH.

Nzyuenne ydeOHOro mnpeamera «buonorus» Ha yriIyOleHHOM YpOBHE
OpUEHTHUPOBAHO Ha MOJATOTOBKY OOYYArOMIMXCS K MOCIEAYIONIIEMY MOIyYEHHUIO
Ouonornyeckoro  oOpa3oBaHMs B By3aX W OpraHW3alUsX  CPEIHETrO
npodeccruonanbHoro odpazoBanus. OCHOBY €ro COAEpX aHUSI COCTABIISIET CUCTEMA
OMOJIOTMUECKUX  3HAHWW, TMOJYYCHHBIX TPUH H3YYCHHH  OOYyYaIOUUMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUECKUX pa3esioB OWOJIOTMHA HA YPOBHE OCHOBHOTO
obmero obpazoBanus, B 10—11 kjaccax 3TH 3HaHMS TOJNYYarOT pa3BuTHE. Tak,
pacmiMpeHbl U YriayOJjeHbl OHOJOTMYECKHE 3HAHMUS O PACTCHUSX, >KHUBOTHBIX,
rpubax, OakTepusx, OpraHU3Me 4YeJOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KH3HHU,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS MTPUKIIATHOTO W MIOMCKOBOTO
XapakTepa, KOTOPbIe MOXHO HCIOJIb30BaTh KaK OPHUEHTHUPHI ISl TMOCIETYIOIIETO
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpaiusi OWOJOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMHU, MOJYYEHHBIMH OOYYAIOMIMMUCS TMPU H3YUYEHUU
bu3KKU, XUMUH, Treorpaduy 1 MaTEMATUKH.

CrpykTypa nporpamMmsl 1o y4deOHOMYy mnpeamery '"buonorusa" orpaxaer
CHUCTEMHO-YPOBHEBBI W JBOJIOUMOHHBIA TOAXOAbl K HW3YYCHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHbIE JJIsl KUBBIX
CHUCTEM Pa3HOI'0 YPOBHS OpraHU3alliy, YBOJIIOIMH OPraHUYECKOro MUpa Ha 3emiie,
COXpaHeHHs OuoJorm4yeckoro paszHooOpasms miaaHeTsl. Tak, B 10 kmacce
U3y4alOTCSI OCHOBBI MOJICKYJSIPHOM M KJIETOYHOM OWMOJOTHH, SMOPUOIOTHH U
OMOJIOrMM Pa3BUTHUS, TEHETHUKU M CEJCKIUHU, OMOTEXHOJOTUU U CUHTETHUECKOMN
OMOJIOTHH, aKTyalIU3UPYIOTCS 3HAaHMS OOydYaloIIMXCA MO OOTaHUKE, 300JI0THUH,
aHatomuu, (usmoniorun uyenoBexka. B 11 kimacce wu3ydaroTcsi 3BOJIOLMOHHOE
y4eHUe, OCHOBBI KOJIOTUHU U yueHue o ouocdepe.

VYueOusrii mnpeamer «buomorums»  mpu3BaH  00eCIEYUTh  OCBOCHHE
o0y4aromuMucs: OMOJIOrMYECKUX TEOpUN U 3aKOHOB, UAEH, IPUHLIUIIOB U MPaBUII,
JIeXKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPa, 3HAHUI O
CTPOCHHH, MHOTOOOPa3sMM M OCOOEHHOCTAX KJIETKH, OpraHu3Ma, IOIYJIAIINY,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTH)KEHUSAX, COBPEMEHHBIX
UCCIICIOBAHMSIX B OMOJIOTUH, MIPUKIATHBIX aCIIEKTax OMOJOTHYEeCKUX 3HaHUM. Jliis
pa3BUTHS M NOJJEPKAHUS HHTEpeca oOydaroluxcs K OHWOJIOrMM Hapsagy co
3HAYUTETBHBIM 00BEMOM TEOPETUUYECKOrO0 MaTepuala B COJEPKAHUHU MPOrPAMMBbI
1o OWOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUSA
TOM WM MHOW oOjacTu OWOJIOTHMH, BKIAAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B PELICHUE BaXKHEUIINX OMOJIOTMUYECKUX U KOJOTHYECKUX MTPOOIIEM.



[enp n3yuenus yueOHoro mpeamera «buonorusy Ha yriry0JI€HHOM YpOBHE —
OBJIaJiIcHHEe  OOYyYAIOUNIMMHUCS  3HAHUAMH O  CTPYKTYPHO-(QPYHKIIMOHAIBHOU
OpraHu3allMi >KUBBIX CHCTEM PAa3HOTO paHra U MNpuoOpeTeHue yMEeHUu
UCTIOJb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHUU MHTEpECa K OMPECIEHHON o0nacTu
npo(heCCUOHATFHON JAESITETbHOCTH, CBSI3aHHOW C OMONOTHMEH, WM K BBIOOpPY
y4eOHOTO 3aBEICHHUS JIJIsl TPOJIOJKEHUS OMOJIOTMYEeCKOT0 00pa3oBaHus.

Joctiwxkenue uenu u3ydyeHuss yueOHoro nmnpeamera «buonorus» Ha
yIriyOJa€HHOM YpOBHE 00€CIIeYMBAETCS PEUICHUEM CIIEIYIOIUX 3a0a4:

OCBOCHHE OOYYAIOIUMHUCS CUCTEMbI OMOJIOTHYECKUX 3HAHHI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBuiIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHUHY MHUPA; O
CTPOEHHUU, MHOTO000pa3vM U OCOOCHHOCTSAX OHMOJOTUYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJISLHs, BUJ, OMOreoLeHo3, Ouocdepa); O BHIIAIOIIUXCS OTKPBITUAX
¥ COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O3HAKOMJIEHHE OOYYarOMIMXCd C METOJaMH TO3HAHUS >KHUBOW TMPUPOJIBI:
UCCJIEIOBATEILCKUMHU ~ METOJlaMUd  OMOJIOTMYECKHX HayK (MOJIEKYJSIpHOM U
KJIETOYHOW OHMOJOTUH, SMOPHUONOTMM W OWOJOTHH pa3BUTHUSA, TEHETUKH U
CEJIKIINHM, OWOTEXHOJOTUM U CHHTETUYECKOW OWOJIOTMH, TMaJeOHTOJIOTHUH,
JKOJIOTMHM);  METOAAMH  CaMOCTOSITEIBHOIO  NPOBEIEHHUS  OMOJOTMYECKHX
UcCleloBaHMi B Jabopatopun W B mpupone (HabmoleHue, W3MEpeHue,
HKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIAJICHUE OOYyYalOUMHUCA YMEHUSIMU: CaMOCTOSITEIbHO  HaXOJUTh,
aHAJIM3UPOBATh W HCIIOJIB30BaTh OHMOJOTHMYECKYI0 HH(POPMAIUIO; TOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOHN; YCTAaHABIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COLUAIbHO-3KOHOMUYECKMMH U  3KOJOTUYECKUMHU
npo0jeMaMu 4YeOoBEYEeCTBA; OLICHUBATh MOCIEACTBUS CBOEH NEATEIbHOCTH I10
OTHOIIICHUIO K OKpY’Karolled NpUPOTHON cpesie, COOCTBEHHOMY 3/I0POBBIO U
3[I0POBBIO  OKPYXKAIOLIUMX  JIOJIeld; OOOCHOBBIBATH U  COONIOJATH  MEPBI
npodriiakTUKU WHGEKITMOHHBIX 3a00J€BaHU, TIPaBUIa MTOBEJEHUS B TIPUPOJAC U
obecrieueHrs 0€30MaCHOCTH COOCTBEHHOM KM3HEAESITEIbHOCTH B UpE3BbIYANHBIX
CUTyallUsIX MOPUPOJHOIO M  TEXHOIEHHOIO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIC OTKPBITUS B 00JIaCTH OHMOJIOTHH;

pa3BUTHE Y O0yYaIOIUXCS WHTEIIEKTYAIbHBIX U TBOPYECKHUX CIOCOOHOCTEM
B IIpoIlecCe 3HAKOMCTBA C BBIJIAIOIIMMUCS OTKPBITUSAMH K COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHOJIOTHH, pEIIaeMbIMU €10 MpoOseMamMHu, METOAO0JOoTHUen
OMOJIOTUYECKOTO UCCJIEeI0BAHMS, IPOBEICHHUS AKCIIEPUMEHTAILHBIX
UCCIICIOBAHMM, PEIICHUS] OMOIOTUYECKUX 3a/1a4, MOACIMPOBAHUSA OMOIOTHUYECKIX
00BEKTOB U MPOIIECCOB;



BOCITUTAHUE Y OOYYAIOMUXCS IIEHHOCTHOTO OTHOIIEHHUS K KUBOU MPHUPOJE B
LEJIOM U K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUECKOH,
TCHETUYECKON TPaMOTHOCTH, OOIIEH KyJbTypbl IIOBEICHUS B TPUPOJIC;
WHTETPAINHA €CTECTBCHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne  OOydYaroIIMMKCS  KOMIIETEHTHOCTH B PAIMOHAIHLHOM
PUPOIOIONH30BaHUN (COOMIO/IEHNE TPaBWJI TOBEICHUS B MPHUPOJIE, OXPaHbI
BUJIOB, DKOCUCTEM, OHochephl), COXpaHEHUHU COOCTBEHHOTO 3[I0POBbSI U 370POBBS
OKpyXXaromux Jwojaer (cobmiogeHuss Mep TpoPUIaAKTHUKA — 3a00JICBaHUM,
obOecrieueHre OE30MACHOCTH JKU3HEACSITCIIBHOCTH B UPE3BBIYAMHBIX CHTYAIHUX
OPUPOAHOTO ¥  TEXHOTEHHOTO  XapakTepa) HAa OCHOBE  HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3JlaHUE  YCIOBUWA I  OCO3HAaHHOrO  BBIOOpa  OOy4YarOIIMMUCS
VHIUBUAYaJIbHON oOpa3zoBaTenbHON TPAEKTOPUH, crocoOCTBYOIIEH
nocieaAyomemMy MnpodecCHOHATBPHOMY CaMOOIPEIEICHHIO, B COOTBETCTBUU C
WHIMBUy AIbHBIMU UHTEPECAMU U IOTPEOHOCTSIMH PETHOHA.

OO11iee YUCIO YacoB, OTBEICHHBIX HAa M3y4YeHHE OUOJIOTMU Ha YriayOJeHHOM
YpOBHE cpeaHero oobiero oopazoBanusi, coctasisier 204 yaca: B 10 knacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEZEMIO).

OT60op opraHu3anMOHHBIX (OPM, METOJOB W CPEACTB OOYUYCHUS OMOJIOTHH
OCYIIECTBIISIETCS ¢ YUETOM CHenu(UKU ero CoJep)KaHus W HAMpPaBICHHOCTH Ha
IPOJOJDKEHHE  OHOJOTMYECKOro o0pa3oBaHMsl B OpPraHuU3alUsix  CpPEIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

OO0s13aTeNbHBIM YCIOBHEM MPHU 00yUYEeHUU OMOJIOTHH Ha YTIIyOJIEHHOM YpPOBHE
SBIIIETCSI TIPOBEJIEHHWE JTA0OPATOPHBIX M MpaKTHYEeCKuX paboT. Takxe yuactue
o0y4Jarouuxcsi B BBIMOJHEHUU MPOEKTHBIX M Y4EOHO-HUCCIEA0BATEIbCKUX padoT,
TEMaTHKa KOTOPBIX ONpENENseTCs Y4YUTeJIeM Ha OCHOBE HMEIOIIMXCA
MaTePHATBHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.



COJEPXAHME OBYUYEHUA
10 KVIACC

Conep:xkaHue mporpaMMbl, BBIIEIIEHHOE KYPCUBOM, HE BXOIAUT B IPOBEPKY
rocyiapcTBeHHOM utorosoii arrectamuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemenHas Ouoyiorusi — KOMIUIEKCHasi Hayka. KpaTkast ucTopusi pa3BUTHs
Ouonoruu.  buonormueckue  HaAyKd M HM3yYaeMble  UMH  MPOOJIEMBI.
OyHIaMEHTaJIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHbIC HWCCICAOBAaHUS B
OHOJIOTUH.

3HaueHne OMOJOTUM B (POPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptunbl mupa. lIpodeccun, cszanubie ¢ Ouonoruel. 3HadyeHUE OUOJIOTHH B
NPAaKTUYECKOM JIESITENIBbHOCTH YEJIOBEKA: MEIULMHE, CEJIbCKOM XO3SICTBE,
MPOMBIIIJIEHHOCTH, OXPAHE TPUPOBI.

JdemoncTpanun

[Toptpets: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBuH,
V. I'apseii, I'. Mennens, B. U. Bepnanckuii, 1. I1. [1aBnos, . 1. Meunnkos, H.
. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuupl U cxembl: «CBsI3b OMOJIOTMM C JIpYrUMU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. JKuBble cUCTEMBI U HX U3Y4YeHHUE

XKuBble cucTeMbl Kak mpeaMer uzydeHusi Ouonoruu. CBONCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMHUYECKOIO COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTb,
CJIO0XHOCTb W YINOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTaHU3alus,
CaMOBOCIIPOU3BEICHUE, Pa3IPaKUMOCTh, U3MEHUYNBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alud HKUBBIX CHUCTEM: MOJICKYJISIPHBIMA, KJIETOYHBIH,
TKaHEBbIN, OpraHU3MEHHBIN, MONYJISIIUOHHO-BUOBOM, DKOCHUCTEMHBII
(OuoreouenoTuueckuit), oOuochepuniii. Ilpouecchl, npoucxonsdiive B KHUBBIX
cucremax. OCHOBHbIE NpuU3HAKK KUBOro. JKu3Hb Kak ¢opma CyIIECTBOBAHUS
Marepuu. Hayku, n3ydaromme KuBble CUCTEMBI HA Pa3HBIX YPOBHIX OpPraHU3ALUU.

N3ydenne KuBBIX cucTeM. Meroasl Ouosiorndeckoil Hayku. HaOmronenwue,
U3MEPEHUE, DKCIEPUMEHT, CUCTEMaTU3alus, MeTaananu3. [louarie o 3aBUCUMON 1
He3aBUCUMOM IniepeMeHHOU. [lnanupoBanue oskcnepumenra. IlocranoBka u
nposepka rumnote3. HyneBas runoresa. [loHsiTue BBIOOPKH M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormdeckux maHHbIX. OIEHKA JOCTOBEPHOCTH IMOITYYEHHBIX
pe3yabraroB. [IpuunMHBI UCKaXXEHUs PE3YJIbTATOB »HKcnepuMmeHTa. I[lonsaTue
CTaTUCTUYECKOTO TECTA.

JdemoncTpanun



Tabmuubr u cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «buonorndeckue
cuctembl», «CBOWCTBa KUBOW MaTepun», «YPOBHU OpraHU3ALMUU KUBOU
npupoas», «CTpoeHUE KUBOTHOM KIETKW», «TKaHUW KUBOTHBIX», «CHUCTEMBI
OpraHOB 4YeJIOBeYecKoro opranm3may, «bumoreorenosy», «buocdepa», «Metoas
V3y4YEHUS JKUBOU MMPUPOJIBI».

O6opynoBanue:  mabopatopHoe  oOOpymoBaHHE  JUIi  IIPOBEICHUS
HAOJIIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTuyeckass padora «lcnonb30BaHWE pA3TUYHBIX METOJOB IpPH
V3YYECHUH KUBBIX CUCTEM.

Tema 3. buosiorust KjeTKu

Knetka — cTpykTypHO-QyHKIIMOHANbHAS eAuHHUIA KuBoro. Hcropus
oTKphITHS KiIeTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBans,
M. Ineiinen, P. BupxoB). OcHOBHbIE NOJIOKEHUS COBPEMEHHON KIJIETOYHOU
TEOPUH.

Meroapl  MOJIGKYJISAPHOM ¥ KJIETOYHOM  OWOJOTHMU:  MHUKPOCKOIIHSA,
xpomatorpadus, 3eKTpodope3, METOJl MEYEHBIX aToMOB, au(depeHInanbHOe
HEHTPU(PYTrUpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @urcuposanHvix
K1emoK. DIEeKTpOHHasi MUKpockonus. Kongoxanvnas muxpockonus. Bumanvroe
(npusicuznenHoe) uzyyeHue Kiemox.

JdemoncTpanuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. [lIBanu, M. llneiinen, P. Bupxos, K. M.
bap.

Tabnumpr 1 cxembl: «CBETOBOM MUKPOCKOM», « DIEKTPOHHBIM MUKPOCKOID»,
«Hctopust pa3BUTHSI METOJIOB MUKPOCKOITHM.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKpPOIpEnapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

IIpakTuueckass padora «V3yueHue METOJOB KJIETOYHOM OHUOJIOTUH
(xpomarorpadus, saektpodopes, auddepeHuaIbHOe IEHTPUGYTUPOBAHNE,
[TLP)».

Tema 4. XumMuueckasi OpraHu3anusa KJIeTKU

XUMHUYECKUM COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPAMUKPOIIEMEHTHI.
Bopa u €€ posb Kak pacTBOpPUTENA, PEAarcHTa, y4acTHE B CTPYKTYpPUPOBaHHHU
KJIETKHU, TEIUIOperysnuu. MuHepalibHble BEIlleCTBA KJIETKH, UX OUOJOrhyeckas
poib. POJIb KATHOHOB M aHMOHOB B KJIETKE.

Opranuueckue BelIeCTBAa KIETKU. buosornyeckue mnonumepsl. benku.
AMUWHOKHUCIIOTHBIN cocTaB 0ekoB. CTPYKTypbl OelKOBOM MoseKkybl. [lepBruuHas
CTpyKTypa Oenka, TenTHAHAs CBsI3b. BTopwuHas, TpeTW4yHas, YeTBEPTUYHAS
cTtpyktypel. Jlenarypamus. CpoiictBa OenkoB. Kraccudukarusi  OenkoB.
buonoruueckue Gpynkuun 6enkoB. Ilpuonsi.



YrneBoasl. MoHOCaxapupl, IMCaXapUibl, OJIMTOCAXapUAbl U TOJIUCAXAPUIBI.
OO0muii TUIaH  CTPOGHHUS W (PU3UKO-XMMHUYECKHE CBOICTBA  YIJIEBOJIOB.
buonorudeckue pyHKIMHU YTIEBOIOB.

Jlumunet. T'uapodpunsHo-ruapodobubie cBoiicTBa. Kimaccuduxarus munuaos.
Tpurnunepunbl, ¢GocPomunuasl, BOCKH, CTepounbl. buomormueckue QyHKIIAN
munoB. O0mMe CBOMCTBA OMOJIOTHYECKUX MEMOpaH — TEKY4YEeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, MTOTYTIPOHULIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneotuapl. [lpuanun xomruiementapuoctu. [IpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnupans. MecronaxoxaeHue u ouonorndeckue Gpynkuuu JIHK.
Buapsl PHK. ®ynkuuu PHK B kieTke.

Crpoenue mosekyibsl AT®. Makpospruueckue cBsizu B mosiekyjie ATO.
buonornyeckue ¢pynkuuun AT®. BoccTaHOBIEHHbIE TEPEHOCUUKH, UX (PYHKIUU B
Kietke. Jlpyeue wuyxneozuompughocgpamor (HT®). CexenupoBanue JIHK.
Memoouvl cenomuxu, mpancKpunmoMuKu, nPomeoMuKHu.

CrpykTypHas Ouoisiorusi: OMOXMMUYECKHEe U OMODU3NUYECKUE UCCIIEeI0BAHMUS
cocTaBa M MPOCTPAHCTBEHHOM CTPYKTyphl OuOMONEKyn. Mooeruposarue
CmMpyKmypol U QYHKYul OUOMONEKY U UX KomMniekcos. Komnvromepnuiti ouzatin u
opeaHu4ecKull cunmes 6UOMONEKY]L U UX HENPUPOOHBIX AHANO208.

JdemoncTpanuu

[Toptpetsr: JI. ITonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

[uarpammbr:  «PacnpeneneHne XMMHUYECKHX 3JEMEHTOB B HEXHUBOU
npupojie», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabmuupbl u cxembl: «llepuoguueckass TadiauIa XMMUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOIbI», «BellecTBa B cocTaBe opraHu3moB», «CTtpoeHue
MOJIEKYJIbl Oenikay, «CTpyKTypbl O€IKOBON MOJIEKYJb», «CTpOeHHE MOJIEKYII
yriieBonoB», «CtpoeHue MoyieKyn JunuaoBy, «HyKIenHOBbIE KHUCIOTBHIY,
«Ctpoenue Monekyasl ATOy.

O6opynoBaHue: XUMUYECKAsI IOCY1a U 000PYI0BaHUE.

JlabopaTopHasi padora «O0HapyxkeHHE OCJIIKOB C MTOMOIIBI0 KAYECTBEHHBIX
peaKuuin.

JlaGoparopnass  paGora  «lccinemoBaHue — HYKJIEMHOBBIX — KHUCIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTtpoenne U PyHKIUHN KJIETKH

Tunsl KIETOK: JyKapuOTHYECKass U mpokapuotuueckas. CTpyKTypHO-
(yHKUIHMOHAIbHBIE 00pa30BaHUs KIETKH.



CrtpoeHure MpoKapruoTHUIECKOM KieTku. KiierouHast cTeHKa OaKTepHil U apXei.
OCcoOEHHOCTH CTPOCHHSI TEeTepOTPOMHON U aBTOTPOPHON NPOKAPUOTUUECKUX
KJIETOK. MecTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue 151 (GYHKIIMOHUPOBAHUE AYKapUOTUYECKOMN KJIETKMU.
[Ina3matuyeckass MemOpana (miazmanemma). CTpykTypa IUIa3MaTHYeCKOU
MeMOpanbl. TpaHCIIOPT BeIECTB Yepe3 IIa3MaTUYecKyl0 MeMOpaHy: MacCHUBHBIN
(muddy3us, obnmeryénnas auddysus), aKTUBHBIM (MEPBUYHBIA M BTOPUYHBIN
akTUBHbIA TpaHcnopT). Ilomynponunaemocts MeMOpanbl. Pabora Harpuii-
KaJIMEBOTO Hacoca. DHIOIMTO3: MUHOMKUTO3, (paroruto3. Dk3o1muTo3. Kietounas
crenka. CTpykTypa u QyHKIIMHM KJIETOYHON CTEHKH PACTEHHM, TPHOOB.

[Muromnasma. [{utozonb. Lurockener. JIBuxenue nuroruiazmbel. OpraHou bl
kinetkn. OnHoMeMOpaHHBIE OpraHouibl KIETKU: JHAOIJIa3MaTHYeckash CeTh
(OIIC), anmapar I'onbaxku, JTU30COMBI, UX CTpoeHHE W (yHKIMH. B3aumMocBs3b
OJIHOMEMOpaHHBIX OPraHoMAOB KIEeTKH. CTpoeHHE TIpaHyJIspHOTO PETHKYIyMa.
Mexanusm nanpaenenus benxoe ¢ IIIC. CunTe3 pacTBOpUMbBIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMmOpaH. [mamkuit  (arpaHyJsIpHBIM)  DHAOIUIA3MATUYECKUN
petukynyMm. CexkperopHas QpyHkuus anmapata ['onbmku. Moouguxkayus benxkos 6
annapame ['onvoxcu. Copmuposxa 6enxog 6 annapame Ionvoxcu. Tpancnopt
BEIIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KIeToK. Kierounslid cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPraHOWMJIBI  KIJIETKH:  MHUTOXOHJPHUH,  IUJIACTHJIBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepesckosckuii,
JI. Mapeynuc). Ctpoenue u (GyHKUMM MUTOXOHApUWA M 1uiacTui. llepBuuble,
BTOPUYHBIE UM  CJIOXKHBIE  IJIACTUIBI  (OTOCHHTE3UPYIOIIUX  IYKApHOT.
XJIOPOIIACTBI, XPOMOILIACTHI, JIEMKOIIACTHI BBICIIUX PACTEHUM.

HememOpanubie opranoujsl kietku CtpoeHue W GyHKIMM HeMeMOpaHHBIX
OpraHoOUI0B KJICTKH. Pu6ocomel. Ilpomedsicymounvie Gunamenmeoi.
MukpodunamenTsl. Axkmunogvle Muxkpoguiamenmol. MpllIEUHbIE  KIIETKH.
Axmunosvle KOMNOHenmbvl HeMblueunblx Kiemok. MukporpyOouku. Kietounsrit
neHtp. CTpoeHwe U JBWKEHHWE JKTYTMKOB W pPeCcHHUYEK. MHUKpOTpyOOUKH
uutomiasmel. LlenTpuons. benxu, accoyuuposanmvie ¢ MuKpoguiameHmamu u
muxpompyodoukamu. MomopHvie 6enku.

Anpo. Obonouka siapa, XPOMAaTHH, KapHOILIa3Ma, SAPBIIIKY, UX CTPOEHUE U
bynkun. SnepHsiii 6enkoBbIi MaTpukc. [IpocTpaHCTBEHHOE pacHOOKEHHE
XpOMOCOM B uWHTeppa3HOM snpe. Iyxpomamur u eemepoxpomamunr. benku
XpOMaTHHa — THUCTOHBI. J[unamuxa s0epHoli 00010YKU 6 Mmumose. AHoepHviii
MPaucnopm.

Kinierounsie BriatoueHnusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK YKApUOT
(pacTUTEIBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



[Toptpetsl: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuupbl U cxembl: «CTpoeHHE 3YKApUOTHYECKOW KIeTkn», «CTtpoeHue
KUBOTHOW  KJETKW», «CTpoeHHMe  pacTUTENbHOM  KIeTKW», «CtpoeHue
MUTOXOHAPUW», «Aapo», «CTpoeHre NPOKAPUOTHIECKON KIETKN.

OOopynoBaHuEe: CBETOBOM MMKPOCKOIN, MMKpPOIIpENnapaTbl pPacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIPENapaThl 0aKTepUaaIbHbIX KIECTOK.

JlabopaTtopnasi pabora «l3ydyeHue CTpOEHHsSI KIETOK pPa3IMYHbIX
OpPraHu3MOB.

IIpakTuyeckas padora «/I3ydenne CBOMCTB KIETOUHOI MEMOPaHBD.

JlaGoparopnass padora «lccienoBaHue IUIa3MoJiu3a U JICTUIA3MOJIM3a B
PACTUTEINIBHBIX KIIETKAX).

IIpakTnueckass  paGora  «l3ydeHwe  [BWKEHUS  UUTOIUIA3Mbl B
PACTUTENbHBIX KIETKAX).

Tema 6. O0OMeH BewiecTB M NpeBpallieHHe JHEPIUHU B KJIeTKe

AccuMMISILIMS U TUCCUMMIISLIAS — JIBE CTOPOHBI MeTa0on3Ma. Tumnel oOMeHa
BEIIECTB: aBTOTPO(MHBIA W TeTepoTpOoHBI. YdacThe KHUCIOpOAa B OOMEHHBIX
npoleccax. OJHepreTMueckoe obOecrnedeHue KieTKu: mnpeBpanieHue ATO B
oOMmeHHBbIX Tmponeccax. {depMeHTATUBHBIM XapakTep peaklHuil KJIETOYHOIO
Metabonuzma. DepMeHThl, WX CTPOCHHUE, CBOICTBA U MEXaHHU3M JICUCTBUSI.
Kodepmentsl. OTinnuusi GepMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benku-
aKTUBATOPbl M OCNKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEepPMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBuuHBI CHUHTE3 OPraHUMYECKHX BEHIECTB B KieTKe. DOTOCUHTES.
AHokcucenHblll U oKcuceHHbld omocunme3 y baxmeputl. Ceemocobuparowue
nuUeMeHmyl U NUSMEHMbl PeakyuoHHo20 yeumpa. Pob XJIOPOIUIACTOB B MPOLECCE
dbotocunTeza. CBeroBas u TeMHoBas (paspl. Pomoovixanue, Cs., Cs. u CAM-munol
¢domocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusgHue pa3ziaudHbix (PAaKTOPOB
Ha CKOpOCTh (hoTOoCcHHTE3a. 3HaueHHne (POTOCUHTE3A.

XEMOCHHTES. Paznoob6pasue OPraHUu3MOB-XEMOCUHTETHKOB:
HUTpUPUIUPYIOIIKE OaKTepuu, Kele300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

Anaspobnbie opranu3mbl. Buapl Oposkenus. IIpomykTel OpoxeHHS U UX
UCTIOJb30BAaHUE UEJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTHH B BO30YAUTEIH OOJIe3HEH.

AspoOHBbIe OpraHU3MBl. Oransl SHEPreTUYECKOTO oOMeHa.
[ToaroroButenbHbIM 3TaMn. [ TMKOIU3 — OECKUCIOPOAHOE PACIICTICHUE TIFOKO3bI.

buonornueckoe okuciaeHue, WK KJIETOYHOE AbIXaHue. POabp MUTOXOHIpHIL B
nporneccax o6uonoruueckoro okucinenus. Luknnueckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus memobpannoz2o epaduenma npomonos. Cunmes



AT®D: paboma npomonnoi ATD-cunmaszwl. IlpemmyiecTBa a’poOHOrO MyTH
oOMeHa BelecTB nepe aHadpPOOHBIM. DP(HEKTUBHOCTH IHEPTETHUECKOTO 0OMEHa.

JdemoHncTpanuu

[Toptpetsr: Jdx. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Murtuenn, I'. A. 3aBap3uH.

Tabmuier 1 cxembl: «POTOCHHTE3», « DHEpreTuUeckuii oomMen», «brnocunres
oenka», «Ctpoenue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOIl MHUKPOCKOI, 00OpYAOBaHME AJI HMPUTOTOBIICHUS
MOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopnass paGora «/I3yueHue  KaTaIUTUYECKOW  aAKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UM KaTajaasbl)y.

JlabopaTopnass pabGora «M3ydeHue (HepMEHTATUBHOIO pACILIEIICHUS
MEPOKCHUJIa BOJIOPO/Ia B PACTUTEIIBHBIX U dKUBOTHBIX KIJIETKaX).

Jlabopatopnas paGora «CpaBHeHue mpoueccoB (POTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTtopnas pa6ora «CpaBHEHHE POIIECCOB OPOKEHUS U JIBIXAHUSD.

Tema 7. Haciiencreennasi uHGopManus U peajin3anus eé B KieTKe

Peakuuun matpuunoro cuHTe3a. [[pUHIMI KOMIUJIEMEHTAPHOCTH B PEAKIIUSAX
MaTpPUYHOIO CHHTEe3a. Peanuszanus HacineAacTBEHHON MHpopmanuu. ['eHeTnyeckuii
KOJI, ero cBoucrBa. TpaHckpunius — Marpuusblii cuHTe3 PHK. Ilpunummne
TPAHCKPUIILMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckot knemxe. Hexooupyrowue PHK.

Tpancisauus u e€ sransl. Yuyactue TpancnoptHbix PHK B Onocunrese Genka.
VYcnosusi 6mocuntesa Oenka. KomupoBanwme amuHOkucior. Pomnb pubocom B
ounocuHTe3e Oenka.

Cogpemennvie npeocmasienus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U DYKApHUOT. Perysiius akTUBHOCTH T€HOB y NpokapuoT. ['umotesa
onepona (®. XKako0, XK. Mano). MonexynsapHvie mexanuzmvl IKCNPeCccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomsel 2enog. Perymnsius oOMEHHBIX
nporeccoB B kieTke. KieTounslii romeocras.

Bupychl — HeksieTouHble (JOpPMBI KU3HU U O0JUraTHbIe Mapa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBHPYCOB, OakTepruodaroB. KusnenHwvlll Yyuki
JHK-codepocawux eupycos, PHK-codepocawux eupycos, 6axmepuogpazos.
Obpamuas mpanckpunyus, pesepmasd, UHmezpasad.

Bupychsie 3a6oneBanust 4enoBeka, kMBOTHbIX, pacteHuit. CITN/, COVID-
19, conmanbHble U METUIIMHCKUE MPOOJIEMBI.

buoungpopmamuxa: unmeepayus u anaiuz o6orvuux maccueos («bigdatay)
CMPYKMYPHBIX Ouonocuyeckux oanuvix. Hanomexuonoeuu 6 buonocuu u meouyuHe.
IIpoepammupyemoie pynxyuu 6eakos. Cnocodvt 00cmasKu 1eKkapcms.



JdemoncTpanuu

[Toptpetsr: H. K. Konbios, /1. Y. IBaHOBCKUIA.

Tabnuiel u cxembl: «buocunTes Oenkay, «I'eHeTudeckuil koa», «Bupycoiy,
«bakTepuodarmy.

IIpakTnueckas padora «Co3anue MOJICIIU BUPYCAY.

Tema 8. ZKnsHeHHBIH MUK KJIECTKH

Knerounsi 1ukia, ero mnepuoabl M peryisiuusa. HMurtepdaza u  MUTO3.
Oco0OeHHOCTH TMpOLIeCCOB, MpOTeKarmMX B uHTepdaze. [loaroroBka KIeTKH K
nenenuto.  Ilpecuntetmyeckuit  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTUIECKUI) IEPUOIBI UHTEP(A3HI.

Martpuunsiii cunte3 JHK — penmuxaums. [Ipunnunsr perukanuu JIHK:
KOMIUIEMEHTAPHOCTh,  IMOJIYKOHCEPBATUBHBIA  CHHTE3, AHTUNAPAJUIEIBbHOCTD.
Mexannsm permmkanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u

TenoMepasa. XPOMOCOMHBIN Ha0oOp KJIETKH — KapuoTun. JIUmiouaHelii u
raruiouaHeI ~ HAaOOpel  XpoMocoM. ['oMmosoruunbie xpomocombl. [lonoBbie
XPOMOCOMBI.

Henenne xnerkn — wmuto3. CTaguu MHUTO3a U MNPOUCXOJAIIME B HUX

npouecchl. Tunbl MuTo3a. KaproknHe3 M HUTOKHMHE3. bHOIOrMYeckoe 3HayeHHe
MUTO3A.

Perynsmust MuToTHUEeCcKOro IuKiIa KiIeTKH. [Iporpammupyemas kieTouyHas
rubenp — arnomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHalbHAas TE€HOMUKA. Mexanuszmul
npoaugepayuu, ouppepenyuposxu, cmapernus u euberu xiemox. «l{ugposas
K1emKay — ououHgpopmamuueckue mooeiu QyHKYUOHUPOBAHUS KIEMKU.

JdeMoHcTpanuu

Tabmuubl 1 cxembl: «KU3HEHHBIA LUK KIETKW», «Muros», «CrpoeHue
xpomocomy, «Pemmkamus JJHK.

OO6opyoBaHUE: CBETOBOM MUKPOCKOM, MUKpOIpenapatbl: « MUTO3 B KJIETKaX
KOpEUIKA JIYKay.

Jlabopatopnass  padora  «/3yuenume  XpomMOocOoM  Ha  TOTOBBIX
MUKpOIIpenapaTaxy.

JlabopaTtopnas padora «HabOmoneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIpEnapaTax ).

Tema 9. Ctpoenue n GyHKIUHM OPraHM3MOB

buonorunyeckoe pa3zHooOpasue OpraHU3MOB. OAHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHbBIE OPTaHU3MBI.

OcCOOEHHOCTH  CTPOEHUS M KUBHEACSATEIbHOCTH  OJHOKJIETOYHBIX
opranu3moB. baktepuu, apxew, OJHOKJIETOYHBIE TPUOBI, OJHOKJIECTOYHBIC
BOJOPOCIIH, APyrue NpoTUCThl. KojgoHMaNbHbIE OpraHU3MBbI.



B3auMocBsI3p yacTel MHOIOKJIETOYHOrO OpraHu3ma. TKaHW, OpraHbsl H
cucteMbl opraHoB. Opranu3M Kak eIMHoe 1eioe. ['omeocras.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTelbHad,
MIOKPOBHAs, TMPOBOJSIINAS, OCHOBHas, MexaHW4deckas. OCOOCHHOCTH CTpPOEHUS,
(yHKUMN 1 PacoNIOKEHHs TKAHEH B OpraHax pacTeHUN.

TKaHU KUBOTHBIX U YEJIOBEKA. THIBI KUBOTHBIX TKAHEH: DIIATEJIMAJIbHAS,
COCIMHUTENbHASA, MbllleyHas, HepBHass. OCOOEHHOCTH CTpoeHHs, (QYHKIHN U
pacmnoJIOKEHUsI TKAHEW B OpraHax *KHWBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHple M IeHepaTMBHBIE OpraHbl pacTteHH. Opransl H
CHUCTEMBI OPTaHOB KUBOTHBIX U 4YesoBeKa. OyHKIUHA OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIETOYHBIX H
MHOT'OKJIETOYHBIX JKUBOTHBIX. HapykHbIi M BHYTpeHHHH ckeneT. CTpoeHue u
TUIIBI COCIMHEHUS KOCTEMN.

JIBmkeHne  opraHu3MoB.  JIBH)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&OouIHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTCHHIA:
TPOIIU3MBI M HACTUMU. JIBM)KEHHME MHOTIOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblImieyHasi cucrema. Pedekc. CkeneTHbIe MBIIIIBI U UX paboTa.

[Iutanne opranu3zmoB. llornomenue BOABI, YIJEKUCIOTO Trasa H
MHHEPAIBHBIX BEIIECTB pacTeHUsMH. lIuTaHue KUBOTHBIX. BHyTpumonoctHoe u
BHYTPHUKIIETOYHOE TNulleBapeHue. [IuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENbBI
[ULIEBApUTENILHOTO TpakTta. [IumesapurenpHble kene3bl. llumieBapurenbHas
CHCTEMa YEJIOBEKA.

Jlpixanue opranu3moB. /[pixanne pactenuit. J[prxanue sxuBoTHBIX. [(uddy3us
ra3oB 4€pe3 NOBEPXHOCTh KiIeTKU. KoxkHOoe npixanue. /[pixarenbHas NOBEPXHOCTD.
XKabepHoe u nérounoe apixanue. J(prxanue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKUX TMO3BOHOYHBIX JKMBOTHBIX.
JlpixaTenpHasi cucTemMa uelioBeka. MeXaHu3M BEHTWISIUUM JIETKUX Y NOTUI U
MJIEKOMUTAIOUX. Perynsius apixanus. J{pixaTeabHble 00bEMBI.

TpaHcnopT BeWIECTB Yy OpPraHU3MOB. TpPaHCIOPTHBIE CHUCTEMbI PACTECHHM.
TpaHncnopT BemecTB y KUBOTHbIX. KpoBeHOocHas cucrema W €€ Oprassbl.
KpoBeHocHast cucteMa TMO3BOHOYHBIX KHMBOTHBIX M uenoBeka. Cepjle,
KPOBEHOCHBIC COCYIbl M KpOBb. Kpyru KpoBooOpamieHus. DBOIIOIMOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOUW CHUCTEMBI TIO3BOHOYHBIX JKHBOTHBIX. PaboTta
CepAua U €€ peryJsisiuus.

Beigenenue y opranu3sMoB. BeineneHue y pacteHuil. Beimenenue y
KUBOTHBIX. CokparuTenbHble Bakyonu. Opranbl BbiaeneHus. DOunbTpanus,
CeKpenus U 00paTHOE BCACHIBAHME KaK MEXaHW3MbI pa0OTHl OPTaHOB BBIICIICHUS.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOM M BBIJICIUTENIBHON cucTeMamu. Beiienenue y



MO3BOHOYHBIX JKUBOTHBIX U yenoBeka. [louku. CtpoeHue u (yHKIIMOHHPOBAHUE
HeppoHa. OOpa3zoBaHHE MOYH y UEIOBEKA.

3amuTa y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. CHopsl
OakTepuii M ULUCTHl MPOCTEMINMX. 3almUTa Yy MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. Cpencrsa macCUBHOM M XUMUYECKOW 31U Thl. DUTOHIUIBI.

3amyra 'y MHOTOKJIETOYHBIX UBOTHBIX. IIOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3ma ot OosnesHed. MIMmyHHas cucrema yenoBeka. KieTouHsli u
TYMOpaJIbHBbIA UMMYHUTET. BpoxaEHHBIA U NpUOOPETEHHBIN crnenupuIecKuit
UMMYHUTET. Teopus KIOHaIbHO-celeKTUBHOro ummyHnurera (II. Opmux, ©. M.
bepuer, C. Tonerasa). BocnasiutenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

PasgpaxxumMocTts M peryisiuMss y  OpraHu3moB. PasapaxuMocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pazgpaxumocts u  perynsuusa y
pacteHuid. PocToBbIE BeleCTBa U X 3HAUEHHUE.

HepBHast cucrema u pedrekTopHas peryjsiius y >XUBOTHBIX. HepBHas
cucreMa u €€ oThenbl. DBOJIONMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOM CHCTEMBI
y JKUBOTHBIX. OTHeNbl TOJOBHOIO MO3ra MO3BOHOYHBIX »XMBOTHBIX. Pedrexc u
pednexkTopHas ayra. be3ycioBHbIE U YCIOBHbIE PE(DIICKCHI.

['ymopanpHas perynsuus U 3HAOKPUHHAs CUCTEMA JKMBOTHBIX W YEJIOBEKA.
JKene3pl DHIOOKPHUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBME TOPMOHOB.
B3aumocBsI3p HEpBHOM W SHIOKpPUHHOM cucteMm. I'mnoramamo-runogusapHas
cucTema.

JdemoncTpanun

[Toprper: U. 11. [1aBnos.

Tabmupsl u cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOIOKJIETOUHBIE
Bogopocin», «bakrepun», «lIpocrerimuey», «Oprasbsl LIBETKOBBIX PACTCHUI,
«CucremMpl  OpPraHoOB NO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue cTediis,
«CTpoeHHE JIUCTOBOW IUIACTMHKW», «TKaHM XUBOTHBIX», «CKeJleT 4YelloBeKay,
«IInmeBapurenpHas cucreMa», «KpoBeHocHas cucrema», «JlpIxaTesbHast

CHCTEMAY, «HepBnas CHCTEMa, «Koxay, «MpIreyHast CHCTEMa,
«BplaenurenbHas CHCTEMA», «IDHAOKPHUHHAs cUCTEMa», «CTPOECHHE MBIIILIbD,
«Mmmynurer»,  «Kunmeynononoctuele», «CxeMa  NHTaHUA  PacCTEHUN,

«KpOBEHOCHBIE CHUCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHUE THIAPHIY,
«Ctpoenue 1uiaHapun», «BHyTpeHHee cTpoeHHe noxjeBoro uepss», «HepBHas
cuctemMa poio», «HepBHas cucrema sarymkum», «HepBHas — cucrtema
npecMbikatomuxcs», «HepBuas  cucrtema  nruny, «HepBHas — cuctema
MIIeKOTUTaronux», «HepBHas cuctema denoBeka», «Pediexey.



ObopynoBaHue: CBETOBOW MHKPOCKOI, MHKpPOIpEnaparbl OJHOKJIETOUHBIX
OpraHu3MOB, MHUKpPONpENnaparbl TKAaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
HACEKOMBIX, UIJIOKOXHUX, KUBbIE SK3EMILUISIPhl KOMHATHBIX PacTeHUM, repdapuu
pacTeHUil pa3HbIX OTJAEJOB, BIJIAXHBIE Npenaparbl JKUBOTHBIX, CKEJIEThI
NIO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKUBOTHBIX, CKEJET 4YeJIOBEKa,
00opyi0BaHue AJIsl AEMOHCTPALIUY TOYBEHHOTO M BO31YIIHOTO MTUTAHUS PACTEHUH,
pacuieruieHust Kpaxmaiia u 0eJIKoB Mo AeicTBrueM (HepMEeHTOB, 000pyI0BaHUE IS
JIEMOHCTPALIMU OIBITOB MO U3MEPEHUIO KUZHEHHOM €MKOCTH JIETKUX, MEXaHU3Ma
JbIXaTEIbHBIX ABUKEHUH, MOJIEIN IOJIOBHOIO MO3ra Pa3jin4HbIX )KUBOTHBIX.

JlabopaTopHnasi padora «/3yueHne TKaHEel pacTeHUIN.

JlaGopaTopHasi pabora «l3ydyeHue TKaHEeil KUBOTHBIX).

JlabopaTopHnasi padora «/3yueHne opraHoB IBETKOBOI'O PACTCHUS.

Tema 10. PazmHokxeHue U pa3BUTHE OPraHU3MOB

@opMbl pa3MHOKEHUSI OpraHu3MOB: Oecrojioe (BKJIOYasi BEreTaTUBHOE) U
nojioBoe. Buasl  Oecrnonoro  pa3MHOXKEHHUS: IMOYKOBaHHUE,  CIOPYJIALHUA,
dbparMenTanus, KJIOHHPOBAHUE.

[TonoBoe pa3zmuHoxkeHue. [lonoBeie kneTku, win rametrsl. Meino3. Craaun
Mmeno3a. [loBegenne xpomocoM B menose. Kpoccnarosep. bronmorndecknii cMbICi
M€i03a MW IOJOBOro Impouecca. Meio3 W ero Mecrto B JKM3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y *kuBoTHbIX. [10JI0BBIE KENE3BI.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CtpoeHue
IIOJIOBBIX KJIETOK.

OmionoTBOpeHne U 3MOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [[aprenorenes.

WuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIOTUs — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyua mopgoecenoe u mooenu mopgpozenesa. Craaun >MOpHOTreHe3a
KUBOTHbIX (Ha mpumepe Jjarymku). JpoGnenune. Tumbl  npoOGneHus.
Jemepmunuposannoe u HedepmuHuposanmoe Opoobaenue. bnacmyna, munsi
onacmyn. OCOOCHHOCTH JPOOJICHUS MIIEKOMUTAIOUIUX. 3apOABIIICBBIC JIUCTKU
(racTpyJssinus). 3aKiaaJKa OpraHOB U TKaHEW U3 3apOJbIIIEBBIX JUCTKOB. B3anMuoe
BJIUSHUE 4YacTeil pa3BUBAIOLIErocs 3apojbllia (3MOpPHOHANIbHAS WHIYKLIHS).
3aknajka IUIAHA CTPOEHMSI JKMBOTHOIO KaK PE3yJIbTaT HEpPapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BrusiHue Ha 3>MOpPHUOHANIBHOE pAa3BUTHUE PaA3IUYHBIX
(haKTOPOB OKPYIKAOIIECH CPE/Ibl.

Poct n pasButue xuBOoTHBIX. [locTaMOpuoHaneHbIl nepuon. Ilpsmoe u
HenpsMoe pasButhe. PaszButue ¢ meramMoppo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYECKOE 3HAYE€HHE MPSMOrO0 W HEMPSIMOTO



pPa3BUTHs, UX PACHpPOCTPAHEHUE B NPUPOAE. THIBI pocTa KUBOTHBIX. DaKkTOpEI
pEryJsiiiuy pocTa >KUBOTHBIX U 4yesioBeka. CTauu MoCTIMOPUOHATIBHOTO PA3BUTHS
y ’KMBOTHBIX U 4esioBeka. [lepuoasl oHToreHesa uenoBeka. CTapeHue U CMEpTh Kak
OHMOJIOTNYECKUE MTPOLIECCHI.

Pasmuoxenune u passutue pactenuil. ['amerodutr m cmopodut. Meiio3 B
KU3HEHHOM IHMKJIe pacTeHuil. (OOpa3oBaHue cmop B Mporecce Menosa.
['amerorene3 y pacteHuid. OIIOAOTBOPEHHE U PAa3BUTHE PACTUTEIBHBIX
opraHu3MoB. /[BoiiHOe OII00TBOPEHUE y LIBETKOBBIX pacTteHuidl. OOpa3zoBaHue u
pa3BUTHE CEMEHH.

MexaHu3MBbl PETYJISALUA OHTOI€HE3a Y PACTEHUU U )KMBOTHBIX.

JdeMoHcTpanuu

[Toptpetsr: C. I'. HaBamun, X. [lInemas.

Tabmuupl u cxembl: «BereraruBHoe pazmHoxeHue», «Tumbl Oecnosoro
pa3MHOXKEHU», «Pa3zMHOXEHHME XIaMHUIOMOHAIb», «Pa3MHOXEHUE JBIJIEHBI»,
«Pa3MHOXeHHEe TUAPB, «Meio3y, «XpoMocoMmbly, «I'ameroreHnes», «CTpoeHue
AWLEKIETKH U cnepmaro3onja», «OCHOBHBIE CTaAuu OHTOreHe3ayn, «lIpsamoe u
HenpsiMoe  pasBuTtue», «PaszButue Manckoro xyka», «PasButue capaHuuy,
«Pa3zButne narymkw», «JIBOMHOE OIIONOTBOPEHHE Y LBETKOBBIX DPACTEHUN,
«CTpoeHune ceMsH OJHOIOJBHBIX M JBYJOJBHBIX PACTEHUI», «KU3HEHHBIN UK
MOpPCKOW  KamycTb», <«OKH3HEHHBIM [UKI Mxa», <OKU3HEHHBIM LUK
NaropoOTHUKA», «KU3HEHHBIN UK COCHBDY.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHUKpONpenaparbl SHULEKIETOK U
CIIEpPMATO30UI0B, MOJENb «LIMKII pa3sBUTHS JIATYIIKID.

JlaGopaTopHas padora «l3ydeHue CTpOCHUS MOJOBBIX KJIETOK Ha IOTOBBIX
MUKPOIIPENapaTaxy.

IIpakTnueckas padora «BbIABIEHUE MPU3HAKOB CXOJCTBA 3apPOIBILICH
ITO3BOHOYHBIX )KMBOTHBIX).

Jlabopatopnas paGora «CrTpoeHHE OpraHoB pPa3MHOXEHHUS BBICIIHX
pacTeHUI.

Tema 11. I'eneTuka — Hayka 0 HaCJEeACTBEHHOCTH W HM3MEHYHMBOCTH
OPraHu3MoB

Hctopusi craHOBIEHHMS M pPa3BUTUS TEHETHUKM Kak Hayku. PaGorer I
Menpens, I'. ne ®pusa, T. Moprana. Posnb oTe4eCTBEHHBIX YUYEHBIX B Pa3BUTHH
renetuku. Pa6oter H. K. KonmbmoBa, H. 1. Basunosa, A. H. benoszepckoro, I'. JI.
Kapmnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE MOHITUSA U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
QJUIEIIbHBIC T€HbI, AJIbTEPHATUBHBIC IIPU3HAKHW, JOMUHAHTHBIM WM PELECCUBHBIN
pU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAs IMHUS, THOPHIbI, TE€HOTHUII, (DEHOTHII.



OCHOBHbIE ~ METOABl ~ TE€HETUKU:  T'HMOPHUIOJIOTMYECKUN,  IMTOJIOIMYECKUH,
MOJIEKYJIIPHO-T€HETUYECKUH.

JdemoHncTpanuu

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komnsnos, H. U.
Basunos, A. H. benozepckun, I'. JI. Kapneuenko, 10. A. ®unmunuenko, H. B.
Tumodeen-PecoBckuii.

Tabmunps! u cxeMbl: « MeTo bl FTeHETUKI, «CXEMBI CKPELLIUBAHUS.

JlabopaTopnasi padora «Jlpo3oduna Kak OOBEKT T'€HETUUYECKUX

HCCIICIOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemmuBanue. [lepBbiii 3akoH MeHaens — 3aKOH

eAMHO00pa3usi rudpuI0B nepBoro nokojeHus. [Ipasuno gomunupoBanus. Bropoi
3aKOH MeHnaens — 3aKOH pacIleIUIEHHs NPHU3HAKoB. LluTosiormyeckre OCHOBBI
MOHOTHOPHIHOTO CKpEIIMBaHus. [ noTe3a 4ucToThl raMer.

AHanuzupytromee ckpemuBanue. [IpoMeKyTOUHBIN XapakTep HaclleJOBaHU.
Pacuieruienue nmprusHakoB IpU HEMTOJIHOM JTOMUHUPOBAHUU.

JuruOpuaHoe ckpeumBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HACJICJOBAaHMUsS  TIPU3HAKOB. [{uTonOrMyeckue  OCHOBBI  JMTHOPHUIHOIO
CKpEINBAHU.

Cuernnennoe HacienoBanue npusHakoB. Paboter T. Moprana. CrernieHHoe
HACJICIOBAaHUE TIE€HOB, HAPYIICHUE CLEIUICHUS MEXIy TIeHaMHh. XPOMOCOMHas
TEOPUS HACIEICTBEHHOCTH.

['eneTnka mosa. XpoOMOCOMHBIM MEXaHU3M ONPEACIIEHUS NOJIA. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBIi M TeTeporaMmeTHbId 0. ['eHeTnyeckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue nmprus3HaKkoB, CLENIEHHBIX C ITOJIOM.

['enorun kak uenoctHas cucreMa. [lienoTponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIM aJUIENu3M. B3auMOJEeNCTBUE HEAJUICIbHBIX TE€HOB.
KommiiementaprnocTs. Onucras. [lonmumepns.

['eHeTHYECKUIT KOHTPOJIb PA3BUTHs PACTECHHM, >KUBOTHBIX M YEJIOBEKA, a
TaK)Ke (PU3MOJIOTMYECKUX TPOIECCOB, TMOBEICHUS M KOTHUTHUBHBIX (YHKIHUH.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO351UH
— MapasuT» U «XO3IMH — MHUKpOOHOM». ['eHeTHueckue acneKkTbl KOHTPOJIS H
U3MEHEHMS HACJIEICTBEHHON MH(OPMALU B TOKOJICHHUSX KIIETOK U OPTaHU3MOB.

JdemoncTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.

Tabnuubl u cxemsl: «IlepBblil 1 BTOpo# 3akoHbl Menpaens», «Tperuii 3aKkoH
Menpens», «AHanusupyroniee ckpemuBaHue», «HemonaHoe noMuUHUpOBaHUEY,
«CremnieHHOe HacleOBaHHWE IPU3HAKOB y Jpo3odpuibl», «['eHernka momnay,



«Kapnotunn  uvemoBeka», «Kapuotun npozodumnsl», «Kapuotum nOTHIED,
«MHOXKECTBEHHBIN AJUIENIU3M», «B3auMoAEHCTBUE TEHOBY.

O6opynoBaHue: MoJelb JJisl  JIEMOHCTpPAIlMM  3aKOHOB  €IIMHO0Opa3us
ruOpUJOB TEPBOrO0 TMOKOJEHUS M paCUICIUICHUS NPU3HAKOB, MOJENb IS
JEMOHCTpPAllMM 3aKOHA HE3aBUCHMOTO HACJIEAOBAaHUS NPU3HAKOB, MOJEIb JJIsS
JEMOHCTPALMM CLEIJICHHOIO HACJIEI0BaHUs MPU3HAKOB, CBETOBOW MHMKPOCKOII,
MuKponpenapar: «Jpo3zodumnay.

IIpakTnueckas pabdora «/3ydyeHue pe3yJabTaTOB MOHOTMOPUIHOIO
CKpENIUBaHUSA Yy APO30(DUITBD».

IIpakTnueckas  paGora  «l3ydeHue  pe3ylnbTaToB  JUTHOPUIHOTO
CKpEUIMBaHUA Y AP030(UIIBD».

Tema 13. 3aK0HOMEpPHOCTH U3MEHYNBOCTH

B3aumoneiictBue reHoTMna u cpeabl npu  dopmupoBaHuu (peHoTuna.
N3MeHunBOCTh pU3HAKOB. KauecTBEHHbIE W KOJWYECTBEHHBIE NMPU3HAKU. Buasl
V3MEHUYMBOCTH: HEHACIIEICTBEHHAs U HACIICICTBCHHASI.

MoaudukanronHas u3MEHYMBOCTh. Ponb cpenbl B (GopMHpOBAHUU
MOAU(PUKALMOHHON K3MeHunBocTH. Hopma peakuuu npusHaka. BapuanumoHHbIN
psa u BapuauvoHHas Kpusas (B. HMoranncen). CpolicTBa MOau(pUKalMOHHOW
W3MEHYHUBOCTH.

['eHOTHIIMYECKAs] U3MEHUUBOCTh. CBOWCTBA T€HOTUIIMYECKON U3MEHUYUBOCTH.
Bunbl reHOTUIIMYECKON M3MEHUYUBOCTU: KOMOWHATUBHAS, MYTAallUOHHAS.

KomOuHaTuBHAas M3MEHYMBOCTH. Mel03 M MOJIOBOM TMPOIECC — OCHOBA
KOMOWHATHBHOW NU3MEHUYMBOCTH. POTh KOMOMHATUBHON M3MEHUYNBOCTH B CO3/IAHUN
TEHETUYECKOTO pa3HOOOpa3usl B Mpeiesiax OJTHOTO BUA.

MyTanuoHHass W3MEHYMBOCTb. BHabl MyTalui: T€HHbBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W  HWHIYUMPOBAaHHbIE MyTauuu. SaepHble U
HUTOIUIa3MaTuyeckue mytanuu. CoMaTHYeCKHWe M TMOJOBble MyTauuu. [IpuyunHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BJIUSHUE HAa OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTALlMOHHOI'O MPOIECCa. 3aKOH TOMOJOTMYECKUX pAJIOB B
HacneacTBeHHoW m3meHuuBoctu (H.M. BaBwiioB). BHesnepHas M3MEHUHMBOCTH U
HACJICICTBEHHOCT.

Onucenemuxa U SNUSEHOMUKA, POJb ONUSEHEeMUYECKUX QaKkmopos 6
HACIe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoncTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. Basuiios.

Tabmuiet u  cxeMbl: «Bugsl  u3MeHunBOCTHY», «MoaudukanuoHHast
W3MEHUYHUBOCTbB), «KomOunatuBHas W3MEHYUBOCTB, «Merio3y,
«OmnonoTBopeHuey, «I eHeTHUYecKue 3a00JICBaHUS YeI0BeKay, « Buapl MyTarmmii.



O6opynoBaHue: >XKMBbIE U TepOapHbIE HK3EMIUISIPhl KOMHATHBIX PAcTEHUH,
pucyHku (doTtorpadun) ;KMBOTHBIX C PA3TMYHBIMU BUIAMH U3MEHYUBOCTH.

JlaGoparopuas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKANMMOHHON W3MEHUMBOCTU. [locTpoeHme BapuallMOHHOTO psna U
BAPUALIMOHHOW KPUBON».

IIpakTnueckas padora «Mytanuu y Apo3oduiasl  (HA TOTOBBIX
MUKPOIIPENapaTax).

Tema 14. I'eneTnka 4esioBexka

Kapuorun uvenoBeka. MexayHapoaHas IpOrpamMMa HUCCIEIOBAaHUS T€HOMaA
yernoBeKa. Meronbpl  M3ydeHMsT T€HETHMKHM  YEJOBEKa: IE€HEaJOTHMYECKH,
OJIM3HEIOBBIN, LUTOr€HETUYECKUH, MONYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHIA. CoBpemeHHOE OIIpE/ICIICHHE rE€HOTHUNA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[TI[P-ananu3a. HacienctBeHHble 3a0051€BaHUS YEJIOBEKA. | €HHbIE 1 XpPOMOCOMHBIE
Oone3HH uyenoBeka. boye3HM ¢ HacleACTBEHHOW MPEeapacioyioKEHHOCTBIO.
3HaYeHUEe MEAUIMHCKON T€HETUKH B MPEJOTBPALICHUN U JICYEHUH T'€HETUYECKHUX
3a0o0sieBaHUN 4yenoBeka. MeauKo-reHeTUYecKoe KOHCYJbTHupoBaHue. CTBOJIOBbBIE
KJIeTKH. [[OHSATHE «TE€HEeTHYECKOro rpy3a». DTUYECKUE ACIEKThl UCCICIOBAHUN B
00J1acTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpsl TOBBIMICHHONW YYBCTBUTEIBHOCTH YeEIIOBEKa K
bu3rUecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpysKaromieil cpensl. ['eHeTnueckas
IIPEAPACTIONIOKEHHOCTD YEJIOBEKA K MTaTOJIOTHUSIM.

JdemoncTpanun

Tabmuubl u cxemsl: «Kapuotun demoBeka», «MeToNbl U3y4YCHHS] TEHETUKHU
yesioBeKay, «l eHeTnyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBlIEHHE U aHAIU3 POJOCIOBHONY.

Tema 15. Cesrekuusi OpraHu3sMoB

JloMecTukanuss W CeleKUuMs. 3apoXKACHUE CEJNEKIUMU U JIOMECTHUKALIWU.
Yuyenne H. U. BaBmimoBa o lleHTpax mNpoMCXOXKIEHUS €W MHOT000pas3us
KyJbTYPHBIX pacTeHuil. Poip cemekuuy B CO31aHUM COPTOB PACTEHUU M IMOPOJ
*KuBOoTHbIX. CopT, mnopoaa, ITaMM. 3aKOH TOMOJOTMYECKUX PSIJ0B B
HacleACcTBeHHOW wu3meHunmBoctu H. WM. BasuioBa, ero 3HaueHue I
CEJIEKIUMOHHOM padoThHI.

Meroapl ceneKIMOHHOW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM U
WH/IMBUY AJIbHBIN. Oranbl  KOMOWHaNMOHHOM  cenexkuuu.  Vcneitanue
npousBoAMTENed MO MNOTOMCTBY. OTOOp 1NO TE€HOTHUNY C IOMOIIbI OIEHKU
(dbeHoTuIa MOTOMCTBA ¥ OTOOP MO reHOTHUIly ¢ momonibio ananu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOM  paboThl.
PannanmoHHbIil 1 XUMHYECKUA MyTareHe3 Kak UCTOYHUK MYTalui y KyJIbTYPHBIX



dbopm opranuzmoB. Vcmonp30BaHHE TEHOMHOTO PEIAKTUPOBAHUS W METOJOB
pexkoMOuHanTHbIX JIHK 17151 monmydenust iCX0AHOTo MaTepuaa Jjsi CelIeKIUU.

[Tonyuenue MTOJTUTIIIOUIOB. BuyTtpusugoBas ruOpUAN3aIIUS.
bauzkopoacTBeHHoe — ckpemuBaHue, wiaum  uHOpuauHr.  HepopactBenHoe
CKpelllUBaHue, Wiu ayTOpuauur. 'erepo3uc u ero npuuuHbl. Mcnoiab3oBaHue
rerepos3uca B cenekuuu. Otmanénnas rubpuausanus. [Ipeomonenne Oecruionus
MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CEIEKIIMU PACTEHUH U )KUBOTHBIX. «3enéHas
DeBONIOYUAY.

CoxpaHeHre ¥ U3y4YCHUE T'CHETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN U
UX JUKAX pOAWYEN i1 CO3JaHUS  HOBBIX COPTOB M THOPUIIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJbTYp. H3yuenue, coxpawenue u  YHpaeieHue
2eHemUyeCcKUMU pecypcamu CenlbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 YessaxX YAVUUEeHUs CYUeCmeyiomux U co30anusl HO8bIX NOpoO, TUHULL U KPOCCO8, 8
MoM 4Yucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX MemOo008 HAYYHbLIX UCCIe008aHUL,
nepeoosuvlx uoell u NepCneKmu8HbLX MexHON02UlL.

JdeMoHcTpanuu

[Toptpers: H. 1. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuibl n cxembl: «LleHTPBI TPOUCXOXKIEHUS 1 MHOTOOOpa3Hst KyJIbTYPHBIX
pacTteHui», «3aKOH TOMOJIOTHYECKHX PSAJOB B HACIEICTBEHHON HU3MEHUYUBOCTHY,
«Metoppl cenexkuumn», «Otnanéunas rudpuauzanus», «MyTtareHesy.

JlabopaTopHas pabora «/3yueHue copTOB KyJNbTYypHBIX PACTEHUN U TOPOL
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydyeHre METO0B CEJICKIIMU PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikekypeusi «OCHOBHbIE METOABI M JOCTHIKEHHMS CEJIEKUMU PACTCHUN U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHLUIO, MJIEMEHHYIO bepmy,
COPTOUCTIBITATENILHBIN  yYacTOK, B TEIUIMYHOE XO3SIMCTBO, B J1abOpaTopuio
arpOyHUBEPCUTETA WIIM HAYUYHOTO LIECHTPA)».

Tema 16. BuorexHo10rus 1 CHHTETHYECKAsA OMOJIOTUS

OOBEKTHI, HCMOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJbTYPBHI, MUKPOOPTaHU3MBI, ux XapaKkTepUCTHUKA. TpaaumonHas
OMOTEXHOJIOTHSI:  XJIEOOMEUEeHUE, TMOJIYUYECHHE KHCIOMOJOYHBIX MPOAYKTOB,
BuHOjenne. Mukpoouonornueckuii cuHTte3. OOBEKTHI MHUKPOOMOIOTUYECKHUX
TexHosorui. [IponsBoacTBO OeKa, aMUHOKHUCIOT U BATAMUHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB IIE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C I[EJIbIO MMOJYYeHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKaluX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETUIECKUE Ty TH.



Knerounass unx)eHepuss. MeToapl KyJbTypbl KIETOK U TKaHEW PACTCHUH U
#*uBOTHBIX. Kpuobanku. Comatuyeckas TUOpUAM3ALMA W  COMATUYECKUN
sMOpuorene3. lcnonp3oBaHue Tamiou0oB B CeleKUMH pacteHuil. llonyuenue
MOHOKNIOHAbHBIX anmumen. Hcnonv3oeanue MOHOKIOHANIbHBIX U NOAUKIOHATbHBLX
anmumen 6 Mmeduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
ANIEKJIETOK U KJIOHUPOBAaHMUE >KMBOTHBIX. METOJ TpaHCIUIAHTALMU SAEP KIETOK.
Texnonocuu 0300p08JIeHUs, KYIbMUBUPOBAHUSL U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMocoMHass W TeHHas WHXEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha |
koHcTpyupoBanue pekomOuHaHTHRIX JIHK. Co30anue mpanceennvix opeanuzmos.
JlocTrkeHuss W TMEPCHEKTUBBI  XPOMOCOMHOM M TE€HHOM  HWHKXEHEPUM.
DKOJIOTUYECKHUE U ITUYECKHUE MPOOIEMbl TeHHON UHKEHEPHH.

Menuuunckue 6uorexnonoruu. [locrrenomuas nudposas menuuuna. [THP-
JMarHoctTuka. MeTaboJIOMHBIA aHaIN3, TEHOIEHTPUYECKHUI aHaau3 MpoTeoMa
YEJIOBEKA JUISl OLIEHKU COCTOSIHMS €ro 3J0poBbs. VCHoOnb30BaHME CTBOJOBBIX
kieTtok. TaprerHas Tepanusi paka. 3D-Oumoumxkenepus s pa3pabOTKU
GbyHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH, CO3/IaHUS KOMIUJIEKCHBIX
TKaHEW COUYETAaHWEM TEXHOJIOTHHA TpEXMEpHOro OWompuHTHHTA u ckaddomauHra
JUISL PELICHUS 3a7a4 IEPCOHATM3UPOBAHHON MEAUIIUHBI.

Coznanve BEKTOPHBIX BAaKIMH C IEJbI0 OOecredeHus: KOMOWHUPOBAHHOM
3amuThl OT BO3Oymuteneit OPBU, ycraHoBieHHE MOJEKYJSPHBIX MEXaHHU3MOB
dbyukimonupoanus PHK-conepxanux BUpPYCOB, BBI3BIBAIOIIUX OCO00 OINACHbIC
3a00J1€BaHMs YEIOBEKA U )KUBOTHBIX.

JdemoncTpanuu

Tabnuupl u cxemsl: «/cnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIILIIEHHOM
POU3BOJICTBEY, «KileTouHas nHxxeHepusn», «I eHHast HHXXEHEPUS».

JlabopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTuueckas padora «llosyyeHrne MOJOUYHOKHUCITBIX POAYKTOBY.

Ikckypeusi  «buorexHonoruss — BakHEHIIas MPOM3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOIMYECKOE MPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxkaeHue um pa3sBUTHE IBOJIOUUOHHBIX NpPeICTABJICHUN B
omosioruu

OpomonmonHas Teopust Y. JlapBuna. IIpeanochblikM BO3HUKHOBEHUS
napBuHHu3Ma. JKU3Hb U Hay4yHas aesTenbHocTh Y. lapBuHa.

JIBrKy1Me cuiibl 3BOIOLMH BUAOB 110 Y. JlapBHUHY (BbICOKAasi UHTEHCUBHOCTD
pa3sMHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN M UCKYCCTBEHHBIN O0TOOD).



Odopmiienne cunrerndeckor teopun dBoftonnu (CTD). HelTpanbHas
teopust dBomtouud. CoBpeMeHHas JBOJIONMOHHAS  OWOJOrus. 3HAYCHUE
SBOJIIOLIMOHHON T€OpHH B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdemoncTpanun

[Toptpersr: Apucrorens, K. JIuanen, K. b. Jlamapk, 2. XK. Cenr-Unep, XK.
KioBwe, Y. Hapsun, C. C. UerBepuxos, W. 1. lImansraysen, xx. Xonaein, . K.
benses.

Tabmuiet u cxembl: «Cucrema >xuBoit mpuponbl (mo K. Jlunuero)y,
«Jlectonna xuBbIX cymectB (mo Jlamapky)», «Mexanusm QoOpMUPOBaHUS
MPUCTIOCOOJICHN y pacTeHuil W >kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapmipyTta nyremectBus Y. Japsuna», «Haxonku Y. Jlapunay, «DopmMbl 60pbObI
3a cymectBoBanue», «llopoasl romy6eit», «MHoroodbpasue KyiabTypHBIX (GopM
KammycTbl», «[1opoapl JOMAIIHUX KUBOTHBIX», «Cxema 00pa3oBaHUsl HOBBIX BHUJIOB
(mo Y. [apBuny)», «Cxema COOTHOLIECHUSI JBHXKYIIUX CHUJ DBOJIIOLUNY,
«OCHOBHBIE ITOJIOKEHUSI CHHTETUYECKON TEOPUHN IBOJIFOLIUN.

Tema 2. MUKPOIBOJIIONNS U €€ Pe3yJIbTaThI

[Tonynsuus Kak 3jeMEeHTapHas eIUHULA 3BOJOLMU. COBpEMEHHBIE METO/IbI
OLICHKH TE€HETUYECKOTO pa3HoOoOpa3usi W CTPYKTypbl momyisiuui. V3menenue
reHooH/la NOMYJSILUKA KAaK 3JIEMEHTAPHOE 3BOJIOLHMOHHOE SIBIEHUE. 3aKOH
reHeruyeckoro paBHosecus k. Xapau, B. BaitnOepra.

DOneMeHTapHble (AKTOpbl (IBMKYIIME CHUJIbI) SBOJIOUMUA. MyTallMOHHBIN
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. [Jlpelidp reHOB — ciydaiiHbie
HEHANpaBJICHHbIE HM3MEHEHHMsS YacTOT aiiened B momymsimusax. OQdext
OCHOBartelns. JIA¢pgexm Oymovliouno2o 2opaviuika. CHUdNCEHUe 2eHemuuyecKo2o
pasnooobpazus: npudunsvl u cireocmeus. llposenenue sgpghexma Opeiigha 2enog 6
oonvwux u  marvlx  nonynayusx.  Mwurpamuu.  M3omsius  moOmyJisSmui:
reorpaduueckas (mpocTpaHCTBEHHAs1), OMoJIorndeckast (penpoayKTUBHAs).

EcrtecTBeHHbI1 0TOOp — HampaBiOmMi (akrop 3Bomouud. DPopMbl
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMKA, CTAOWIM3UPYIOIIMMA, pa3pbhIBAIONTUI
(nu3pyntuBHbIi). TlomoBoit orOop. BO3HMKHOBEHHE M HBOJIOIUS COLUATBHOTO
MOBEICHUSI )KUBOTHBIX.

[TpucnocoONeHHOCTh  OPraHU3MOB  KaK  pe3yjabTaT  MHUKPOIBOJIIOLUU.
Bo3nukHOBeHHEe — mpuCOCOONeHM y  opraHu3MoB.  Apomopdo3bl U
uanoagantauuu. [Ipumeps! npucnocobyieHuit y opraHu3MoB: Mopdoioruueckue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCUTETBHOCTh
IPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xpurepunm u crTpykrypa. BumooOpazoBaHue Kak pe3yJbTar
MUKPOIBOMIOIMHU. M3omsmus — kimoueBod ¢dakTop BupooOpazoBanus. Ilytu u
CIIOCOOBI BUJ1I000pa30BaHMUS: aJUIONIaTPUUYECKOe (reorpacduueckoe),



CHUMITATPUUYECKOE (?KOJIOTMYECKOE), «MT'HOBEHHOE) (monumIonM3aIusl,
ruOpuan3anus). JJIMTeaTbHOCTh BOJIIOLIMOHHBIX MPOIIECCOB.

Mexanu3Mbl GOpMHUPOBAHUS OMOJIOTMUECKOTO Pa3HOOOpa3usl.

Pons sBOMOLMOHHON OMosorMM B pa3pabOTKE HAyYHBIX METOJIOB
coxpaHeHus 6mopazHooOpaszus. MUKpPOIBOIIONHUS U KOIBOIIOIUS Mapa3uTOB U MX
x03s51eB. MexaHn3mbl (POPMUPOBAHUSI YCTOMUUBOCTA K aHTUOMOTHKAM U CIIOCOOBI
O00pBOBI C HEll.

JdemoHncTpanuu

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabmuubr u cxembl: «MyTanMoHHas HW3MEHYUBOCTHY, «llomymnsimonHas
CTPYKTypa BuAa», «Cxema nposiBieHus: 3akoHa Xapau—Baiin6epray, «Buxyiiue
CUJIBl ABOJIOLUNY, «DKOJIOTHYECKass HU30JSALUS MOIMYJISIUNA CEBaHCKOM (Qopenny,
«l'eorpaduueckass U30dSUUSL  JUCTBEHHULIBI CHUOUMPCKOM W JTMCTBEHHHULIBI
naypckoiy, «llomynsiroHHbIE BOJHBI YUCIEHHOCTH XUIITHUKOB U KEPTBY», «CxemMa
JIEHUCTBUSA €CTEeCTBEHHOTO 0TO0opa», «PDopMmbl OOpPHOBI 3a CYyIIECTBOBaHHUEY,
«MBaycrpuanbHblii MenaHu3mM», «KuBble uckomnaemeie», «I[[oKpOBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexaromas OKpacka KUBOTHBIX),
«Dusnosornueckre ananrauun», «lIpucrnocoOreHHOCTH OpPraHu3sMoOB U €€
OTHOCUTENBHOCTHY», «Kpurepun Buaa», «Bunel-nBoviHukn», «CTpyKTypa Buia B
npupozae», «Crocobbl BugooOpa3oBanus», «I'eorpaduyeckoe BHUI000pa3oBaHUE
TPEX BUAOB JAHABIIICH», «DKOJIOIMYECKOE BHUI000pA30BAHUE BHUJIOB CHHHID),
«ITonumnounasl pacrenuit», «KamycTHo-peneuHblii THOPUIY.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMU HACEKOMBIX, Uyydea NTUIl U
3BEpel ¢ MpuUMepaMy Pa3IMYHBIX TPHUCTOCOOJICHUI, dYydella NTHI[ U 3Bepen
pa3HbIX BHJOB, TepOapuu pacTeHUd OJNM3KUX BHUAOB, O0OpPa30BABIIMXCS
Pa3IUYHBIMU CTIOCOOAMH.

JlabopaTopnasi padora «BbisiBIeHHE HM3MEHUHMBOCTH Yy OCOOEH OJHOTO
BUJI».

JladopaTtopnasi  paGora  «[lpucrocoOieHuss  OpraHU3MOB H  HUX
OTHOCHUTEJIbHAS 1IEJIECO00Pa3HOCTDY.

JlabopaTtopnass paGora «CpaBHeHHUE BHUIOB 1O MOp(oIoruuecKkoMy
KPUTEPUIOY.

Tema 3. MakpodBoaouus 1 eé pe3yabTarhbl

Mertoapl  u3ydyeHUsT Makpol3BoJionuU. llaneoHTosOrMYecKkue  METOJIbI
uzydeHus:i osBononuu. Ilepexonnbie ¢opMbl U (UIOTEHETUYECKUE PSIbI
OpPraHU3MOB.

buoreorpaduueckue Meronpl uszydeHus s3Boironuu. CpaBHeHHE (IOPHI H
dbayHbl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obrnactu 3emum. Bumabl-
DHAEMUKHU U PEJIUKTHI.



OMOpPHOIOrMYECKUe U CPABHUTEIHbHO-MOP(OIOrHUeCcKre METOAbl U3YyUEHHUS
HBONIOLMH. ['€HEeTMYEeCKHME MEXAHU3Mbl JBOJIIOLIMM OHTOTE€HE3a M IOSABJICHUS
SBOJIIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTUYHBIE  OpraHbI.
Pynuvmenrtapasle  oprambl M aTaBU3MBl.  MOJEKYJISPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTUYECKUE  METOJbl  HU3Y4YEHUS  HBOJIIOLUU.
['omonornynsie reHbl. COBPEMEHHBIE METO/ABI IOCTPOCHUS (PUIOreHEeTUYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MyTallM{ U 3BOJIIOLUSA TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBwiia) 3BOJONMH. [IpuHyun cmenvl yHKyuil.
HeoOpatumocTs 3BomonMu. AnantuBHas paauaius. HepaBHOMepHOCTh TEMIIOB
ABOJIIOLIUH.

JdeMoHcTpanuu

[Toptpetsl: K. M. bap, A. O. Koanesckuii, ®. Mromep, O. ['ekkens.

Tabmumpl u cxeMbl: «OUITOTCHETUYECKUIN PAJT JIOMIAAN», «APXEONTEPUKCTY,
«3Bepo3ybOble  smepel»,  «Creronedansr»,  «Punmodute»y,  «CeMeHHBIC
nanopoTHukn», «buoreorpaduyeckue 30HB 3emun», «Jlpeiid) KOHTHHEHTOBY,
«PenukThl», «HaudanbHple cTaauu 5SMOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE M aHAJOTWYHBIE OpraHb, «PyIuMEHTB,
«ATaBU3MBD»Y, «XpOMOCOMHBIE HAOOpHI 4YelOBeKa M IMmUMMIaH3e», «l1aBHbIE
HaMpaBJIEHUs 3BOJTIOLUNY, «OOIIMe 3aKOHOMEPHOCTH HBOJIIOLIUN.

O6opynoBaHue: KOJUIEKIIMH, TepOapuu, MYJSDKA HCKONMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3BuTHE )KU3HU Ha 3emJie

Hayunble rumore3sl NPOUCXOXKIEHUA KU3HU Ha 3emiie. AOWOreHes u
nancnepmusi. [JloHayuHble TpeICTaBICHUS O 3aPOKJICHUU KU3HU (KPEalMOHU3M).
['Mnore3a MOCTOSHHOTO CaMO3apOXKAEHUS )KU3HU U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnannannanu, JI. [Tactepa. [IporcxoxaeHue xKu3HU U aCTPOOUOTIOTHSL.

OcHOBHbIE dTanbl HEOPraHUYECKOU DBOJIKOLUU. [InmanerapHas
(reosoruyueckasi) JBOJIONMUS. XUMHUYECKas dBOJIOLMS. AOHOTeHHBIH CHUHTE3
OopraHnuyeckux Bemects u3 Heopranudeckux. Ombir C. Mumnepa u I'. HOpm.
OOpa3oBanue mnonuMepoB u3 MoHOMepoB. KoauepparHas runoresa A. .
OmnapuHa, rumnoTe3a nepBuyHoro OynpoHa J[k. XonaeitHa, reHeTu4ecKas TUIoTe3a
I'. Ménnepa. Pubosumsr (T. Yek) m rumoreza «mupa PHK» V. T'mnbGepra.
dopmupoBaHue MEMOpPaH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUcropus 3emnu u meronpl €€ wu3ydyeHus. lckomaemble OpPraHUYECKHE
ocrarku. ['eoxpoHonorus u e€ wMeroabl. OTHocHUTeNnbHass W aOCONIOTHAs
reoxpoHosiorus. I'eoxponosiorndyeckas 1mKasna: S0Hbl, dpbl, IIEPUOJBI, SIIOXU.



Hauanbnbpie s3Tanel opraHnudeckod »sBojronuu. llosBiaeHue wu 3BOIOLUA
NEPBBIX KJIETOK. DBONMIONUs MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX IKOCHUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIIEHKM KaK aHaJIOr MEepPBbIX HAa 3emiie COOOUIECTB.
Crpomaronutsl. [IpokaproTHI M 5yKapuOTHI.

[TpoucxoxkneHne 3ykapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE TIPOUCXOKICHUE
BUpYycOB. [IponcxokeHne MHOIOKJIETOYHBIX OpPraHu3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PyII MHOT'OKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATallbl IBOJIONMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(O3bI
pacTteHnii. Bwixox pacrteHmii Ha cyumry. llosiBiieHME CIOPOBBIX pPacTeHHM U
3aBoeBaHMe UMM cymd. CeMeHHble pacTeHus. [IpoucxokIeHHe IBETKOBBIX
pacTEeHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMHU >KUBOTHOTO Mupa. OCHOBHbIE apoOMOP(O3bI
AKUBOTHBIX. BeHnckas ¢ayna. KeMOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
tunoB. [lepBbie XOpaoBbIE KUBOTHBIE. JKU3HB B BOJAE. DBOJIOLMUSA MTO3BOHOYHBIX.
[Tpoucxoxnenue ampubuii m pentwinil. [IpoucxoxnaeHne MIECKOMUTAIONUX U
ntul. [lpunnun xmoyeBoro apomopdosa. OcBoeHue O€CO3BOHOYHBIMH U
MMO3BOHOYHBIMH )KMBOTHBIMU CYIIU.

PazButne xu3HM Ha 3emie MO dpaM M IEPHOJAM: apXeu, IMPOTEPO30M,
naneo3oil, Me3030H, KaitHO30M. OOmias  xapakTepucTUKa KiuMmara u
reoJorndeckux mnpoueccoB. [losiBieHHE M pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro yclioBUs U BIUSHUE HA Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBbie BbIMUPaAHUSI — SKOJIOTUYECKUE KPU3UCHI Tponuioro. Ilpuuunsl u
CIEACTBHSI MAacCOBBIX BbIMUpAaHUN. COBPEMEHHBIM JKOJOTMYECKHM KPU3HUC, €ro
ocobennoctH. [Ipobiema coxpanenus 6uopasHooOpas3usi Ha 3emiie.

CoBpemeHHasi cucTeMa opraHudeckoro mupa. [lpuHuumnel kinaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHUUYECKNE IPYIIIbI OPTAHU3MOB.

JdemoHncTpanuu

[Toptpetsr: ®@. Penn, JI. Cnamnanuanw, JI. Ilactep, . 1. Meunukos, A. W.
OmnapuHn, Ix. Xongeln, I'. Mémnep, C. Munnep, I'. FOpu.

Ta6muier u cxembl: «Cxema onbita @. Penny, «Cxema onbita JI. [Tactepa mo
M3YUYCHUIO CaMO3apoXKJeHUs Xu3Hu», «Cxema ombita C. Mumiepa, I'. FOpuy»,
«JTanpl  HEOPraHWMYECKOW  ABoJrOLMM»,  «l'€oXpoHosormyeckas  mKamay,
«HauvanbHble 3Tanbl OpraHUveckor »Boonun», «Cxema o0Opa3oBaHUsl FyKApUOT
nyTéM cumonoreHeza», «Cucrema XKuUBOM npupoab», «CTpoeHUE BHUPYCAY,
«Apomopdossl  pactrenuity, «PunuopuTh», «OIHOKIECTOUYHBIE BOJOPOCIHY,
«MHoroxknerounsle Bogopocianw», «Mxu», «IlanoporHukn», «l oloceMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHUl», «(Cxema pa3BUTUS KUBOTHOIO
Mupa», «Apomopdossl KUBOTHBIXY», «lIpocteitmme», «KuiedHononocTHwIeY,
«IInockue 4EPBUY, «YUIEHUCTOHOTHEY, «PpIOBIY, «3€MHOBOJHBIE,



«IIpecmbikaromuecs», «lltuup», «Miekonuratromme», «Pa3BuThe XWU3HH B
apXeucKkou spey», «Pa3BuTHE KU3HU B MPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3HU B
[1aJIE030MCKOM 3pey, «Pa3BuTHe )KU3HU B ME3030MCKOH dpey, «Pa3sBUTHE KU3HU B
KalHO30MCKOM 3pe», « COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuud pacTEHU Pa3IUYHBIX OTAEIOB, KOJUICKIIUH
HAaCEKOMBIX, BJIAKHBIE MPENApaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJIJIEKLIUH
UTJIOKOKHMX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, YydYena ITHULl U 3BEpEW,
KOJUICKIIUM OKAaMEHEJIOCTEH, TOJIE3HBIX HMCKOMAEMbIX, MYJISIKM OPraHU4YECKUX
OCTaTKOB OPraHU3MOB.

Bupryanbnas  gaGopatopHasi  padora «MogenupoBaHue  ONBITOB
Musnepa—tOpu 1o uzydeHuto abMOreHHOro CUHTe3a OPraHUYeCKUX COSIUHEHUN B
NEepPBUYHON aTMochepey.

JlaGoparopunass padora «/3yueHue M ONMCAHUE HMCKOMAEMbBIX OCTATKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckas padora «l3yueHue O0COOEHHOCTEH CTPOEHHUS pacTECHUM
Pa3HBIX OTHEIOBY.

IIpakTuueckas padora «/3yueHne oCOOCHHOCTEH CTPOCHUSI TTO3BOHOYHBIX
YKUBOTHBIX.

Tema S. [IpouncxoxkaeHue 4eji0BeKa — AaHTPOIIOT eHe3

Paznensl n 3anaun anTponosiorud. MeToasl aHTPOIIOJIOTHH.

CraHOBJIEHHE TPEACTABICHUN O IMPOUCXOXKICHUM 4elloBeKa. PennruosHsie
BO33peHUsA. COBpEMEHHbBIC HAYUYHBIE TEOPUHU.

CX0ACTBO 4eNOBEKa C KUBOTHBIMUA. CHCTEMATUYECKOE TTOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YE€JIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHYECKHE, (bU3M0JI0r0-OMOXUMHUYECKHE,
noBeJieHueckue. OTanuus 4enoBeKa OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TNOJOBHOTO MO3ra U BTOPOU CUTHAIBHOM
CHUCTEMBI.

JBrxymue cuibl (hakTOpbl) aHTPOMOreHe3a: OMOIOTHYECKHE, COIUATbHBIC.
CooTHolIeHUE OMOJIOTUYECKUX U COLIMATIBHBIX (DAKTOPOB B aHTPOIIOIEHESE.

OCHOBHBIE CTaJMM AHTPOIOTreHe3a. PaHHHME 4Ye0BEKOOOpa3Hble O00E3bsHBI
(TPOKOHCYIIBI) U paHHHUE MMOHTH]IBI — OOIIHE MPEAKH YEeTI0BEKOOOPa3HBIX 00€3bsH U
JMOIeW. ABCTPAIONUTEKU — JBYHOTHE NMPEAKH JIoAeH. UenoBek yMmenbli, epBole
V3TOTOBJIEHUS OPYIHMM TpyAa. UenoBek NpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJEH
3a mnpenensl  Adpuku. YenoBek reiaenbOeprckuii — - OOmMMH  MPEIoK
HEaHJIEpTaJIbCKOr0 YEJIOBEKA U YEJIOBEKA pa3yMHOro. YenoBeK HeaHIepTaIbCKUI
Kak BHJI JIIOJIEM XOJOJHOTO KinMaTa. YelloBeK pa3yMHbIM COBPEMEHHOI'O THIIA,
JICHUCOBCKMI YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpeaenamMu AQpUKH.
[TaneoreHeTruka 1 NajaeoreHOMHUKA.



DBOJIONUS COBPEMEHHOTO dYenoBeka. EcTecTBeHHBI OTOOp B TMOMMYJISIIHSIX
yesioBeka. MyTalMOHHBIN Tporecc U noiaumopdusm. [lomynsunoHHBIE BOJIHBI,
npeid reHoB, murpaius U «3PHEKT OCHOBATENS» B MOMYJISIUSIX COBPEMEHHOIO
YEJIOBEKA.

Yenoseueckne pacel. Ilonarne o pace. bosbmme pacel: eBpomneouaHas
(eBpasmiickasi),  aBCTpajJO-HErpoMJHAs  (PKBATOpUAJbHAs),  MOHIOJOUAHAs
(a3maTcko-amepukaHckas). Bpemss u myTu paccelieHHs 4YelOBeKa IO IUIaHETe.
EnuHcTBO  4yenoBeueckux — pac. HayuyHas  HECOCTOATENBHOCTH  pacu3ma.
[TprcnocoONEeHHOCTh YeNOBEKa K pa3HbIM YCIOBHUSM OKpPYXKAIOMIEH Cpempl.
Brnusaue reorpaduyeckoit cpeapl W apeiida reHOB Ha MOPQOJIOTUIO U
(U3HOIOTHIO YeTIOBEKA.

MexaucuuiuiiHapaple  MeTobl B (u3myeckodl  (OMOJIOrHMYECcKOi)
AHTPOIOJIOTUHU.  ODBOJIIOLIMOHHAST ~ QHTPONOJIOTHST W MAJCOAHTPOMNOJIOTHUS
YEJIOBEUECKHUX MOMYJAUNA. bruoconuanbHbie UCCAEIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KOIBOTIONUHA OMOJIOTHYECKOTO M COIMATILHOTO B YEJIOBEKE.

JdeMoHcTpanuu

IToprpersr: Y. lapsun, JI. JIuku, . 5. Porunckui, M. M. I'epacumos.

Tabmuibl u cxembl: «MeToIbl aHTPOTIONIOTHIY, «[ OJTOBHOW MO3T YemoBeKay,
«YenoBekooOpa3Hbie 00€3bsiHbDY, «CKeNneT YenoBeKa M CKeJeT LIMMITaH3e»,
«PyIMMEHTHI U aTaBU3MbDY, «/[BHXKYIIME CUIIBI AHTPOIIOT€HE3a», « IBOJIOLUOHHOE
IpEBO  4eJoBeKa», «ABcrpajmonutek», «UYenoBek  ymenslit», «Yenosek
NPAMOXOAIIMINY, «JlenncoBckuid yenoBek» «Heanaepranbub», « KpomMmaHbOHIIBIY,
«IIpenku yenoBekay, « Tambl 3BOIIOLNHN YEITOBEKay», «Pachl 4eTOBEKay.

OO6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, IPEAMETOB  MaTepHAIbHOM
KyJbTYphl ~TIPEAKOB dYeJlOBeKa, penpoaykiuu (portorpaduu) KapTuH C
MU(DOTOTHYECKUMU W OUOJEHCKUMH CIOKETaMH TPOUCXOXKICHHSI UEeIOBEKa,
dboTorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
yeperna 4YeJoBeKa W 4epena IMIMMIIAH3€, MOJIECNIb KUCTH 4YEJIOBEKa M KHUCTH
IIMMIIAH3€, MOJEIN TOPCa MPEIKOB YEIIOBEKA.

JlabopaTtopnas padGora «/3ydyeHne o0cCOOEHHOCTEH CTpOEHHUs CKelera
YEJIOBEKA, CBSA3AHHBIX C MPIMOXO0XKICHUEM.

IIpakTnyeckas padora «/3ydyeHne 3KOJOrMYECKUX aJanTaluil YeJTOBEKa.

Tema 6. DJxkojiorusi — Hayka 0 B3aHMOOTHOIICHHSIX OPraHM3MOB U
HAJIOPraHU3MEHHBIX CHCTEM C OKPY KaKIIeHd cpeaou

3apoxaenue U pazButue skosoruu B Tpyaax A. I'ymGonbara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkens, A. Tencin, B. H. CykauéBa. Pa3nensl u 3amaun
3KOJIOrUU. CBSI3b 3KOJOTUU C APYTUMU HAYKaMH.



Metoael skonoruu. [lonesble HaOMOACHHUA. DKCIEPUMEHTHI B HKOJIOTHUU:
npupojHble U JaboparopHble. MojenupoBaHue B 3KOJOTUU. MOHUTOPHUHT
OKpY>Kalollel cpe/ibl: JIOKaIbHbIN, peTUOHAIIbHBIN U I100abHBIH.

3Ha4YeHUE DOKOJIOTMYECKMX 3HAHMW JUI1  YEJIOBEKA.  ODKOJIOTUYECKOE
MHPOBO33PEHUE KaK OCHOBA CBS3€M YENOBEYECTBA C NpUpoaor. PopmupoBaHue
HKOJIOTMYECKOM KYJIBTYPBI U KOJIOTMYECKON I'PaMOTHOCTH HACEIEHUS.

JdeMoHcTpanuu

[Toptpets: A. I'ym6onbar, K. ®@. Pynse, H. A. Cesepuos, J. I'exkenb, A.
Tencnu, B. H. Cykaués.

Tabmuipel 1 cxeMbl: «Pa3zensl dxoaorumy, «MeToabl skonorum», «Cxema
MOHHUTOPHUHIA OKPYKaOLIEN CPEIbI».

JlabopaTtopHast pabdora «M3yueHne METOJIOB DKOJIOTMYECKUX
HUCCJICIOBAHUI.

Tema 7. Opranusmsl U cpefa OOUTAHUSA

Okonoruueckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudpukanus
IKOJIOTUYECKUX (PAKTOPOB: a0MOTHUYECKHE, OMOTUYECKUE, aHTponoreHHble. O01ue
3aKOHOMEPHOCTH AEHCTBUS 3KoJorHueckux ¢akropos. IIpaBuno munumyma (K.
Mmpenrens, 0. Jlubux). TomepaHTHOCTh. DBPHUOMOHTHBIE UM CTEHOOMOHTHBIC
OpPTaHHU3MBI.

AbGuotnueckue ¢aktopel. CBeT Kak sKojorumdeckuid (axrop. eiicTBue
Pa3HBIX YYaCTKOB COJIHEUHOT'O CIIEKTpa Ha OPraHM3MBbI. DKOJIOTMYECKUE TI'PYIIIBI
pacTeHUM M JKUBOTHBIX [0 OTHOIIEHUIO K cBeTy. CuUrHanbHas poJib CBETa.
doTtonepuoansm.

Temneparypa kak oskonorudeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opranusMsl. [10MKHIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxunocth kak skonormyeckuid ¢pakrtop. Ilpucnocobnenus pacteHuil K
noJiiepaHuio BogHoro OamaHca. Knaccudukanusi pacTeHH MO OTHOIIEHHUIO K
Bojie. [Ipucrnoco6nenns KUBOTHBIX K U3MEHEHUIO BOJJHOTO PEXUMA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYILIHAs, MOYBEHHAs,
rNyOMHHAsT  MOANOYBEHHAsl,  BHYTpUOpPraHu3MeHHas.  DPU3UKO-XUMUYECKUE
0COOEHHOCTH cpea oOuTaHus opraHu3MoB. llpucrnocoOneHus OpraHu3MoB K
YKU3HH B Pa3HbIX Cpeliax.

buonornyeckne putmbl. BHemHue u BHyTpeHHHE pUTMBI. CyTOYHBIE U
roauunbie puTMbl. [IpucnocobseHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUU KU3HU.

Xuznennoie Qopmsl opranusmoB. Ilonstme o JKu3HEHHOH Qopme.
XKuzHeHnnsle poOpMbI pacTEHUM: AepeBbs, KyCTAPHUKU, KyCTAPHUUKH, MHOTOJIETHHE



TpaBbl, OAHOJETHHE TpaBbl. JKHU3HEHHbIE (OPMBI KUBOTHBIX: THIPOOMOHTHI,
re0OHOHTHI, a3pOOHOHTEI. OCOOCHHOCTH CTPOCHHMS U 00pasa >KU3HH.

buortnyeckue (hakTopBHI. Buner OMOTHUYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHLMS, XUIIHUYECTBO, cUMON03 U ero (opmel. Ilapasutusm, koonepauus,
MyTyanu3M, KOMMEHCATu3M (KBapTUPAHTCTBO, HaxJieOHMUecTBO). HeTpoduueckue
B3auMonelcTBus  (Tommueckue,  (Qopuyeckue, ¢adOpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIIECTBOBAaHUS OpPraHM3MOB B Cpele
obutanus. [IpuHIKI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoncTpanun

Tabmuiplt 1 cxembl: «Okosnornyeckue (axTopel», «CBETOBOW CIIEKTP»,
«IKOJIOTUYECKUE TPYIIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKpOBHbIE
KUBOTHBIC», «XOJOAHOKPOBHBIE JKUBOTHBIE», «DuU3noIOrnueckue aganTaluu
AKUBOTHBIX», «Cpenbl OOWTaHHS OpraHuU3MOB», «bHorOrMYecKue pUTMBD,
«Kuznennoie ¢dopmbl  pacteHui», <« KuszHeHHeie (QOpMBI  KHUBOTHBIXY,
«IJKocucTeMa NIMPOKOIMCTBEHHOTO JIeca», « DKOCHCTEMA XBOMHOTO Jjiecay, «Llenun
nuTaHus», «XuuHudectBoy, «llapasutuzm», «Koukypenmus», «CumOuosy,
«KomMeHcanuzm».

O6opynoBanue: repbapuu pacTEHWW W >KUBOTHBIX, MPHUCIOCOOJIECHHBIX K
BIMSIHUIO PAa3JIMYHBIX OSKOJOTHYECKHX (PAKTOPOB, TepOApuUU CBETONIOOMBBIX,
TEHEJIOOUBBIX U TEHEBBIHOCIIMBBIX PACTEHUN, CBETOJIIOOMBBIC, TEHENIOOUBBIE U
TEHEBBIHOC/IMBbIE KOMHATHBIE PACTEHHUSI, TepOAPUN U KOJUICKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOWYMBBIX PACTEHUM, Yyuena NTHULl U 3Bepel, repdapuu
pacTeHui, OTHOcAmUXCS K rurpoduram, kcepoputam, mMe3opuTaM, KOMHATHBIC
pacTeHMsl NaHHBIX TPYII, KOJJIEKIHUU XUBOTHBIX, OOMTAIOIINMX B pa3HbIX Cpeaax,
repOapu M KOJUIEKIIMM PpACTEHUH M IKUBOTHBIX, OOJaJaONIMX YepTaMu
PUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUW IKU3HHM, repbapuu u
KOJUIEKI[UM PACTEHUN M JKUBOTHBIX PA3JIMYHBIX MXU3HEHHbIX (OPM, KOJUIEKUIUU
KUBOTHBIX, YYACTBYIOIMX B PA3JIMYHBIX OMOTUYECKUX B3aAUMOEHCTBUSIX.

JladbopaTopHasi paGora «BpIsABICHHE MPUCTIOCOOICHUNH OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTopnasi paGora «BbIsBI€HUE MNPUCTOCOOJIECHUNA OpPraHU3MOB K
BJIUSHUIO TEMIIEPATYPbI».

Jlabopatopnas pa6ora «AHaroMudyeckue OCOOECHHOCTHM pPACTEHHH U3
Pa3HBIX MECT OOUTaAHHS.

Tema 8. Ikos10rust BUA0OB ¥ MOMYJIANMNI

DKOJIOTUYECKHE  XapaKTePUCTUKHU  TOMYJISLHH. [lonynauust  Kak
ouonornueckas cuctema. Posb HEOTHOPOAHOCTH cpenbl, (pu3nueckux 6aprepoB U
0COOEHHOCTEH OMosornu BUAOB B (POPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiquid. (OCHOBHBIE TIOKa3aTEIW MOMYJSIUUMUA: YHUCIEHHOCTb, IUIOTHOCTb,



BO3pacCTHAasi M II0JIOBas CTPYKTYpa, POXKAAEMOCTb, IIPUPOCT, TEMII POCTAa,
CMEpPTHOCTb, MUTPALIUS.

DKOJOoru4ecKass CTpykTrypa nonyssiuud. OLieHKa YHUCICHHOCTU TOMYJISLIHH.
JuHamuka nonyiasiuud U e€ perysiius. buotudeckuil MOTEHIMAN MOIMYJISIHH.
MonenupoBanre TMHAMUKH NOMyIsiuuu. KpuBble pocTa YMCIEHHOCTH MOIMYJISLIH.
KpuBbie BbDKHMBaHUS. Perymnsius YWCICHHOCTH MOMYJSALUNA: Poiib (HaKTOPOB,
3aBUCAIIUX U HE 3aBUCALIUX OT IUIOTHOCTH. DKOJIOTHYECKUE CTPATETuu BUJIOB (T- U
K-cTparerun).

[Tonsitue 00 sKonormveckoil Humie Buma. MecrooOutanue. MHoromepHas
MoJzenpb sKkosiornyeckon Humm JIxk.M. XartumHcona. Pa3smepsl skonorundeckou
Huu. [loTeHnnanpHas U pealn30BaHHas HULIU.

Bun kak cucrema nomynsuuil. Apeanbl BUAOB. Buipl M MX KU3HEHHBIE
CTpaTeruu. JKOJIOTUUECKUE IKBUBAIICHTHI.

3aKOHOMEPHOCTH TIIOBEJCHHS W MUTPalMil >KUBOTHBIX. buosornueckue
WHBA3UH Yy KEPOJIHBIX BUJIOB.

JdeMoHcTpanuu

IToprper: k. . XaTynHCOH.

Tabmuubl W cXeMbl: «DKOJOTHYECKUE XAPAKTEPUCTHKU TOMYJISIIANY,
«IIpocTpancTBeHHass  CTpyKTypa mnomyasnum», «Bo3pacTHble  nUpaMuAbI
nonyysiun», «CKOpPOCTb  3aceleHusi IOBEPXHOCTU 3eMJIM  Pa3InuHbIMU
opranuzmammn», «Mogaeins 3kosorndeckon Humu Jx. M. Xarunaconay.

O6opynoBaHue: repoapuu pacTEHUN, KOJIJIEKIIUU KUBOTHBIX.

JlabopaTopnass  padora  «lIpucmocoOneHusi CceMsSH  pacTeHHd K
pacCeneHuo».

Tema 9. DKo0J10rUA COO0IIECTB. DKOJOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBS3u MEXIy
OpraHu3Mamu B OMOLIEHO3E.

OkocucteMa kak oTkpbiTasi cucrema (A. JIx. Tencinu). OyHKIMOHAIBHbBIC
OJIOKM OpPraHW3MOB B JKOCHUCTEME: MPOIYIEHThI, KOHCYMEHTHI, PEIYIICHTHI.
Tpoduueckne ypoBHH. Tpoduueckue nenu u cetn. AOHOTHUECKHE OJIOKU
skocucteMm. [TouBsl U Wbl B 3kocucTEMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B 9KOCHCTEME.

OCHOBHBIE  TIOKa3aTelaM  JKOCHCTEMbL. buomacca W OpoayKuus.
DKOJIOTUYECKHE MUPAMU/IBI Ycel, OMOMACChl 1 SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HamnpapiieHHbIE 3aKOHOMEPHBIE CMEHBI COO0OIIEeCTB — Ccykueccuu. [lepBuuHbie U
BTOPUYHBIE CYKLIECCMM W HUX NPUYMHBL. AHTPONOT€HHBIE BO3JCHUCTBUA HA
cykneccuu. Knumakcnoe coobiectBo. bropasnoobpasue u moaHora KpyroBopora
BEIIECTB — OCHOBA YCTOMWYMBOCTU COOOIIECTB.



[TpupogHbie 3KOCUCTEMBI. JKocucmemsl 03€p U pex. IKocucmemvl Mopeli u
oKeano8. Ixocucmemvl MYHOP, 1eCO8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArpouneHo3. Pasnuums
MEX]Ty aHTPOTIOT€HHBIMH U MTPUPOJAHBIMHU 3KOCUCTEMAaMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. [oponckas
dbnopa u ¢ayna. CuHaHTpomm3aius TOpOACKON ¢ayHbl. buonormyeckoe u
XO35IUCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aMMOCHCTBHI OPraHU3MOB B
aKocucteMax. Poab kackaonoeo sghghexkma u 6u008-30upuxamopos (kKiwouesvix
61008) 8 pyHKyuoHuposanuu dxocucmem. IlepeHOC PHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJIALUN U HIKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPONIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmul go30elicmeusi  3Aa2pA3HeHUll  PA3HbIX Mmunos Ha
CcyOOp2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOGHSX,
OCHOBbI  DKOJI02UHECKO20  HOPMUPOBAHUSL  AHMPONO2EHHO20  B030€UCMEUSL.
MeTo1010THsI MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIOT€HHBIX IKOCUCTEM.

JdemoHncTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmumet  u cxembl:  «CtpykTypa  OumomeHo3a»,  «IKOCHUCTEMa

HIMPOKOJIMCTBEHHOIO Jiecay, «DKOCUCTEMa XBOMHOTO Jeca», «DyHKIHOHAIbHbIE
IpYIIBl OPTaHU3MOB B 3KOCHCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEMEM,
«Ilenu nutanus (macTOUIIHAs, NETPUTHAS)», « IKOJIOTHUYECKAs] MUPAMUIA YUCEID»,
«IKoJloruecKas nupamujia Oromaccel», «IKOJOTHYECKas MUpamMuja SHEPTrUn»,
«ObpazoBanne 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHHE Jieca mocie
noxapa», «9KOCHCTEMa 03€pa», «ArpoueHo3», «KpyroBopor BEHIECTB M IMOTOK
OHEPrUU B arporeHos3er, «[Ipumepsl ypOosaKkocucTem.

O6opynoBaHue: repOapuu pacTeHUM, KOJUIEKIIMN HACEKOMBIX, Uuydesa NTUIl U
3Bepeid, repOapuu KyJIbTYypHBIX U TUKOPACTYIIUX PACTCHUM, aKBApUyM KaK MOJIEIb
KOCUCTEMBI.

IIpakTnyeckas padora «/3ydenue u onucanue ypo03KOCUCTEMbBD».

JlabopaTopnasi paGora «M3yueHuwe pazHOOOpa3usi MEJIKUX IMOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcHsl «DKCKYypCHs B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HsK,
CJIbHUK, Ha CYXOJIOJbHBIA UM TIOMMEHHBIN JyT, 03€PO, OOJIOTO).

IKeKypeuss «ODKCKypcHsi B arpodkocucTeMmy (Ha MOJe WM B TEIUIMYHOE
XO03SICTBO)Y.

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obOmennanerapHas 000J0YKa 3eMIIM, TJI€ CYIICCTBYET WIIH
CylllecTBOBaJa XM3Hb. Pa3BuTHe npeacrasieHuil o 6mocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuanckoro o 6uochepe. Obmactu 6mocdepst u € cocra. JKupoe
BelecTBO Ouocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHusA Ouocdepnl. OcodeHHOCTH Onochepsl Kak
riodanpHON 3K0cucTeMbl. J[nHaMuyeckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIIECTB U OMOTEOXMMHUYECKHE IUKIBI (YIiiepoaa, a3oTa). PUTMHUYHOCTE SBIICHUN
B Onocdepe.

3oHasbHOCTE OWochepnl. [lonstTue o Ouome. OCHOBHBIE OHWOMBI CYIIIH:
TYHJpa, XBOMHBIE Jieca, CMEIIIAHHbIC U IIMPOKOJIMCTBEHHBIE JIeca, CTEH, CABAHHBI,
MyCTBIHU, TPOITUYECKUE JIECa, BLICOKOTOPhA. KiluMat, pacTUTEIbHBIN U dKUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U QyHKIIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO0 MOTEHIMaja 1
orochepHbIX QPYHKIIHA.

JdemoHncTpanuu

[Toptpetsr: B. 1. Bepnanckui, 3. 3rocc.

Tabmuubr n cxembl: «l'eocdepsr 3emnn», «KpyroBopoTr azora B HpUpOE»,
«KpyroBopoT yriepona B mnpuponae», «KpyroBopor kuciopoga B MpUpOIE»,
«KpyroBopoT BoJbI B mpupojie», «OcHOBHbIE OMOMBI cymny, «Knumaruueckue
nosica 3emum», «TyHnpay», «Taira», «Cmemannbeii necy, «llIupokonncTBeHHbIN
necy, «Crenby, «CaBanHay, «llycteisay, « Tpormueckuit gecy.

O6opynoBaHue: repOapuu pacCTEHUH Pa3HbIX OMOMOB, KOJUICKIIMH )KUBOTHBIX.

Tema 11. YennoBek u OKpy:ka0Ias cpeaa

DKOJIOTUYECKUE KPU3UCHI M UX NpuunHbl. Bo3nelicTBue dYenoBeka Ha
ounochepy. 3arps3HeHue BoO3mymHOW cpenbl. OxpaHa Bo3dyxa. 3arps3HEHUE
BOAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnouBbsl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHnune kimMmara.

AHTpONOreHHOE BO3JIEHCTBUE HA PACTUTENbHBIN W KUBOTHBIM Mup. OxpaHa
pPacCTUTENIBHOTO U KUBOTHOTO Mupa. OCHOBHBIE MNPUHIUIBI OXPAaHbI TPHUPOJIHI.
Kpacubie xuuru. OcobGo oxpansembie mnpupomnbie Tepputopun (OOIIT).
boranndeckue cazibl ¥ 300J10THYECKUE TTAPKH.

OCHOBHBIE TPHUHIIUIBI YCTOMYMBOTO Pa3BUTHUSI YEJIOBEYECTBA U MPUPOJIBI.
PanuonanbHO€ ~ MPUPOJONONB30BAHME M COXpaHEHHE  OHMOJIOTMYECKOTO
pazHooOpasust 3emumn. OOmue 3aKOHOMEPHOCTH TJI00aTBHBIX 3JKOJOTHYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCa U €T0 BEPOSITHBIE TIOCIIEICTBHUA.

Pa3zBuTne METONOB MOHUTOPUHIA pa3BUTHS  OMNACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle UCCIe008aHUs nepexooa K pecypcocoepezaroujei U
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvnvie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu No COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. (OCHOBbI



sKopeadburumayuyu dKocucmem U Ccnocobos 6opvOLl ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus MopcKux u HazemMHuLX IKOCUCTEM.

JdemoHncTpanuu

Tabmubt w  cxembl:  «3arps3HeHue  aTMocepbl»,  «3arps3HeHUe
runpoceper», «3arpssHenue mnouBb», «llapHukoBei  3ddexT», «Ocobo
OXpaHsieMbIE IPUPOJTHBIC TEPPUTOPHI, «MOJENH yIIPaBIsIEMOTO MUPAY.
O6opynoBanue: ¢oTtorpaguu OXpaHsSEMbIX pPAaCTeHHM M KUBOTHBIX KpacHoi
kHuru Poccutickoit @enepanuu, KpacHol KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
BHOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHUS
o0yyalImMUMuCId MOporpaMM cpeaHero oOiiero oO0pa3oBaHUs: JIUYHOCTHBIE,
METaINPEAMETHBIC U TPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS IPOTPaMMBbI 110 OMOJIOTHH
BBIJICJICHBI CIEAYIONINE COCTABISIONINE: OCO3HAHKWE OOYYaIOIIMMUC POCCUICKON
rPaXKJaHCKOW UAEHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACNICHUIO, Haiuuue Mmomueayuu K OOydeHUIO  OUOJIOTUH,
yeneHanpasienHoe paszsumue BHYTPEHHHUX YOEXKICHUNW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUYECKUX TPAAUIUN Pa3BUTUS OHOJIOTHYECKOIO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JNEATENbHOCTH [IEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAMH, MPUCYUIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, HaIuuue NPaABOCO3HAHUS  DKOJIOTHYECCKON
KYJBTYPbI, CHOCOOHOCMU CMABUMb 1SN U CTPOUTH )KU3HCHHBIC TUIAHBI.

JIngHOCTHBIC pe3yJIbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JTOCTUTAIOTCS
B EJIUMHCTBE Y4YeOHOW M BOCHUTATEILHOW JESATEILHOCTH B COOTBETCTBUHM C
TPAJIULIMOHHBIMA POCCUMCKUMU COLUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHHUS U
CaMOpAa3BUTHUSA, PA3BUTUS BHYTPEHHEH NO3UIMUA JMYHOCTHU, NATPUOTH3MA H
YBAXKEHHUS K 3aKOHY WM IPABOMOPSIAKY, YEJIOBEKY TPYJa M CTAPLIEMY IMOKOJICHUIO,
B3aMMHOI'0 YBa)XKCHUS, OEPEKHOTO OTHOUIECHUS K KYJIbTYPHOMY HACJIEAUI0 U
TPAAULHSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, MpUpPOIE U
OKpY>Karollen cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHUS yueOHoro mpeamera «buomorus»
JIOJKHBI OTpakaTh FTOTOBHOCTh U CLIOCOOHOCTh O0YYarOUIUXCsl PyKOBOJICTBOBATHCS
c(hOpMHUpPOBAHHOW BHYTPCHHEH TO3WIHMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHMEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOCXKJCHUH, COOTBETCTBYIOIIHUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE >KU3HEHHOTO
ONBITA U OMbITA JESITEIBHOCTH B MPOILECCE peai3alli OCHOBHBIX HAIlPaBJICHUN
BOCIIUTATEIIbHOM JICSTEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpax1aHCKOr0 BOCIIMTAHMSI:

c(hOpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMU 00YUaAOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KCHHE
3aKOHA U IPABONOPSIIKA;



FOTOBHOCTb K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IPU CO3JaHUHU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATENBHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE yYHUTHIBATh B CBOMX JICUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKACHUSIMU, KYJIbTYPHBIMHU LIEHHOCTSMU U
COLUAIIBHBIM TMOJIOKEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TO3HABaTEIbHBIX H HCCIENOBATENBLCKUX 3a7a4, YBAXXUTEIHHOTO
OTHOLIEHUSI K MHEHHIO OIMOHEHTOB TMpHU OOCYXKIECHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

FOTOBHOCTb K T'YMAaHUTApPHOU U BOJIOHTEPCKOU JEATEIBHOCTH;

2) IATPHOTUYECKOI0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOM rpakIaHCKOU WJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IIE€pE]
Poaunoii, ropmoctu 3a CBOW Kpai, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOLLIOE U HACTOSAIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJTHOMY HACIIEIHUIO U MaMSITHUKAM MPUPO/IBI,
JOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUHCKHX Y4YE€HBIX B CTAHOBJIEHHUE U
pa3BUTHE OWOJIOTMH, TMOHUMAHHUS 3HA4YCHUsS OWOJOTUM B IO3HAHWU 3aKOHOB
IPUPOJIbI, B AKU3HU YEJIOBEKA U COBPEMEHHOTO 00I1IeCTBA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyeHHUI0 u 3anmurte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHHUSA:

OCO3HaHUE IYXOBHBIX LIEHHOCTEN POCCUMCKOT0 HAPOIA;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMS;

CIIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHME JINYHOTO BKJIAJ]a B MOCTPOCHUE YCTOMUYUBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOILIECHHUE K CBOUM POAUTENSAM, CO3/IaHUIO CEMbU HA OCHOBE
OCO3HAaHHOT'O TMPHUHATHS LEHHOCTEH CEMEMHOM JWU3HU B COOTBETCTBUU C
TpaauuusIMHu Hapo10B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS :

ACTETUYECKOE OTHOILIEHWE K MUPY, BKJIIOUYAs ACTETUKY ObITa, HAy4YHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYIa, OOIIECTBEHHBIX OTHOIICHU;

ITOHUMAaHHUE YMOLUOHAIBHOTO BO3JIEUCTBUS KUBOM IIPUPOBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HBIX BUJAX HMCKYCCTBA, CTPEMIICHUE
MPOSBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

5) ¢uzuveckoro BocmuTaHHS, (POPMHPOBAHUS KYJIbTYPbI 310POBbSI H
IMOIMOHAJIBLHOTO 0J1ArOMOJTyYHs:

NMOHUMAaHUE W peaju3anus 3J0pOBOTO H Oe3omacHOro oOpa3a KHU3HU
(3mopoBO€  TUTaHWE, COOJIOJICHME TUTMEHWYECKUX TMpaBWJI HU  HOPM,
cOQIaHCUPOBAHHBI PEXUM 3aHATUH H  OTAbIXa, peryisipHas ¢dusndeckas
aKTUBHOCTBH), OEpEeKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEeHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHUMAaHUE I[EHHOCTH TPAaBWJI WHIWBHAYATHHOTO M  KOJUJIEKTHBHOTO
0€30MacHOro MOBE/ICHUS B CUTYalUsAX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHHUE TOCIEJACTBUNA M HEMPUATUS BPEAHBIX MPHUBBIUEK (yHNOTpeOIeHUs
aJIKOT'0JIsI, HAPKOTUKOB, KYpEeHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTEPCTBA, TPYA0TIO0HE;

TOTOBHOCTh K AKTHUBHOMW JI€ATEIbHOCTH TEXHOJOTMYECKOM M COLMaIbHOM
HaIPaBJICHHOCTH, CMIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIIHLHO
BEITIOJTHATH TaKYIO JIESITEIIbHOCTS;

WHTEPEC K pa3nyHbIM cdepam mpodeCcCHOHATBHONU JEATEIHHOCTH, YMCHUE
COBEpIIAaTh OCO3HAHHBIA BBIOOP Oyaymied mpodeccunt W peaTu30BHIBATH
cOOCTBEHHbBIC KU3HECHHbIC TIJIAHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0 U CamMOOOpa3OBaHUIO Ha
MPOTSKEHUN BCEU KU3HU;

7) 3K0JOrH4eCKOro BOCIIMTAHMS

HKOJIOTHYECKH I€JIeCO00pa3HOEe OTHOIICHHE K NPHUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3emJle, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJOTUYECKOW KYJIbTYPhI: TMPUOOpPETEHUE OIbITa
IUTAHUPOBAHUSI TIOCTYIIKOB W OIICHKM WX BO3MOXHBIX TOCICACTBUN IS
OKPYKaroIEu CpeIbl;

OCO3HaHUE TrI00aJTbHOTO XapaKTepa IKOJIOTHYECKUX MpoOJieM W MyTew ux
peIIcHMS;

CIIOCOOHOCTh HMCIONB30BaTh MPHOOpETaeMble MpPU H3YYCHHH OHOIOTHU
3HaHWSI W YMEHUS TIPU PEIICHHH TPoO0JIeM, CBS3aHHBIX C PalMOHATBHBIM
IPUPOAOIIONB30BaHUEM  (COONIIOJICHHE  TPaBWJI  TOBEACHHS B MPHUPOJIE,
HaIpaBJICHHBIX HA COXpPaHEHUE PABHOBECHUS B HOKOCHUCTEMAax, OXpPaHy BHJIOB,
AKOCHUCTEM, OHOChEpPHI);

AKTUBHOE  HEMNPUATUE JCUCTBHM, NPUHOCAINIMX BpEI  OKPYKaAIOLIEH
IPUPOIAHON Cpelie, YMEHHE NPOTHO3UPOBATH HEOJIArOMPUATHBIE IKOJIOTHYECKUE
MOCJIE/ICTBUS NMPEANPUHUMAEMBIX ACHCTBUHN U MPEIOTBPAIATh UX;



HAIMYUE PA3BUTOrO KOJOTHUYECKOTO MBIIUIEHHS, SKOJOTHYECKON KYJIbTYPHI,
OIbITa JIEITEIIbHOCTH AKOJIOTMYECKOM HAIPaBJIECHHOCTH, YMEHHUS
PYKOBOJICTBOBAaTbCA MMHU B ITO3HABATEIIbHOW, KOMMYHMKATUBHOW U COLUAIBHOU
MIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MIPAKTUYECKOMN IE€SATEIbHOCTH 3KOJIOTHUYECKOU
HAIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JUAJIOTe
KYJbTYp, CHOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHWTATEJIbCKOM KYJBTYPhl KaK CpEACTBa
B3aUMO/JICCTBUS MEXKIY JIFOJBbMH U TIO3HAHUS MUPA;

MOHUMAaHWE CHeuUKA OHOJOTMM KaK HayKH, OCO3HaHUs €& poiu B
GbopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBINUICHUS, CO3JaHUM IETOCTHOTO
IpeaCTaBlieHusT 00 OKpYXalolmeM MHpPE KaK O €JUHCTBE MPUPOJBI, YEIOBEKa U
oOmecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHUH TpoOjIeM
COXpaHEHUs IPUPOJTHOTO PABHOBECHUS,

yOeKAEHHOCTh B 3HAYUMOCTH OWUOJOTUM JJIi COBPEMEHHOW IHUBWJIM3AIINU:
obecriedyeHuss HOBOT'O YpPOBHSI Pa3BUTHUSI MEAMIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX  pEemaTh PECYypCHbIE  MPOOJEMBI  Pa3BUTHS
YeJIOBEYECTBA, MMOMCKA MyTEeH BBIX0JIa U3 TJI00ATBHBIX YKOJOTHYECKUX MPOOJIeM H
obecrieyeHuss  mepexojia K yCTOMYMBOMY  Pa3BUTHUIO,  PallMOHAILHOMY
WCIIOJIb30BaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHMIO HOBBIX CTaH/IAPTOB
J)KU3HU;

3aMHTEPECOBAHHOCTh B IIOJIYYCHHH OHWOJIOTHYSCKUX 3HAHUH B IEJAX
MOBBIIICHUS OOMIEeH KyJIbTYpbl, €CTECTBEHHO-HAyYHOM TPAaMOTHOCTH, Kak
COCTaBHOM 4acTu (PYHKIIMOHAJIBLHOH T'PaMOTHOCTU OOyyarommuxcs, GopMupyeMoi
MIPU U3YYEHUU OUOJIOTUH;

IIOHUMAHUE CYIIHOCTU METOJOB MO3HAHMUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIIOJb30BaTh TIOJIydaeMble 3HAaHHMS JJIs1 aHajdu3a |
O0OBSICHEHHUS SBJICHUN OKPY’KAIOIIETO0 MUpa M MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHHE JefaTh OOOCHOBAaHHBIE 3aKJIIOYEHHUSI HA OCHOBE HAy4YHbIX (PAKTOB H
MMEIOLINXCSA JaHHBIX C LIEIBIO MTOJIyYEeHUsI JOCTOBEPHBIX BbIBOJOB;

CIHOCOOHOCTh CAMOCTOSITEILHO HCIIOIb30BAaTh OMOJIOTMYECKUE 3HAHUS IS
penieHus mpoOIeM B peaabHbIX )KH3HCHHBIX CUTYaIIHsIX;

OCO3HAHUE IIECHHOCTM HAy4YHOM JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
IPOEKTHYIO U UCCIENOBATEIBCKYIO IEATEIIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM0OOpa30BaHMIO, K AKTHUBHOMY ITOJIYYCHHIO HOBBIX 3HAHUW IO OHOJOTHH B
COOTBETCTBHH C )KM3HCHHBIMHU NOTPEOHOCTSIMHU.



METANIPEIMETHBIE PE3YJIbTATbBI

MeranpenMeTHbie pe3yiabTaThl OCBOCHMS y4eOHOTo mpenmera «buosmorus»
BKJIIOYAIOT: 3HAaYuUMble g (OPMUPOBAHMS MHUPOBO33PEHHS OOyHAIOLIUXCS
MEXAUCITUTUIMHAPHBIE (MEXIPEIMETHBIE) OOIIeHAYYHBIC MOHATHSA, OTPaXKAIOIINE
LEJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa M CHEHUPUKY METOJIOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, DHEPIUs, SBICHUE, MPOILecC,
cucTeMa, Hay4Hbld (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUS,
UCCIEIOBaHUE,  HAOJIOJICHUE, WU3MEpPEHHE, OKCIEPUMEHT U  JpYrue);
yHUBEpCaIbHbIC Yy4yeOHBbIC JelcTBHUS (TO3HABATENbHBIE, KOMMYHUKATHBHBIC,

peryJISITUBHBIC), o0ecreunBaroIIre dbopmMupoBaHue (byHKITMOHATBHOMN
IPaMOTHOCTH W  COIMAJIBHOM KOMIIETEHIIMM OOYYaloIUXCs; CIIOCOOHOCTH
o0ydaromuxcs UCITIOJIB30BATh OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,

MHPOBO33PCHUYCCKHE 3HAHWS W  yHUBEpPCAJIbHBIC Yy4eOHbIE JCHCTBHS B
ITI03HABATEJILHOW M COLIMAJIbHOM MPAKTUKE.

B pesynpraTte wu3yueHuss OHWOJOTMM HA YpPOBHE CpPEIHEro 0OIIero
oOpazoBanusi y oOyuwaromerocss OyayT c@opMupoBaHbl —IO3HABATENbHbBIE
YHUBEpCAJIbHbIE YUEOHbIE AEHCTBHS, KOMMYHUKATUBHBIE YHUBEPCAJIbHbBIC YUCOHBIC
JEUCTBUS, PETYJIATHBHBIC YHUBEPCAIbHBIC YUYeOHBIC JEHCTBHUS, COBMECTHAs
NESATEeIbHOCTb.

MeranpenMeTHbie pe3yJibTaTbl OCBOCHHS IPOTrpaMMbl CpPEIHEro OOIIero
00pa30BaHUsl IOJKHBI OTPAXkKaTh:

OBJaanenne YHHUBepPCAJIbHBIMH y4eOHBIMU NMO3HABATEJIbHBIMU
JAeHCTBUSIMU:

1) 0a30Bble JJOrHYecKHe JeicTBUS:

CaMOCTOSITeNIbHO  (popMynupoBaTh U aKTyalIM3UpoOBaTh  Mpoodsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TIPH OCBOCHHWHM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(ananu3a, cuHTE3a, CPaBHEHMS, KiIacCU(pUKAIIUKA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACISTH MX XapaKTepHbIC MPU3HAKU, YCTaHABIUBATh
CBSI3U C IPYTUMH TTOHSATHSMH);

ONpeNeNTh 1LeJI JEATEeNbHOCTH, 3aJlaBasi mapamMeTpbl W KPUTEPUU UX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTaThl ACATEIBHOCTH C MOCTaBJICHHBIMU LIEJISIMU;

WCII0JIb30BaTh OMOJIOTUYECKHUE TOHATHUS JJIs1 0ObsICHEHUS (PaKTOB M SIBJICHUM
YKUBOM IIPUPOLBI;

CTPOUTH JIOTMYECKUE pacCyXJAeHUs (MHAYKTUBHBIC, JCAYKTHUBHBIC, IIO
aHAJIOTHUM), BBIABIATH 3aKOHOMEPHOCTM U MPOTUBOPEUYHUSI B paccMaTPUBAEMbIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIFOUCHUS;

MPUMCHSITh CXEMHO-MO/ICJIbHBIC CpeacTBa TUISt peACTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTax, a



TAaKK€  MPOTUBOPEUMUA  PA3HOTO  poOjAa,  BBIIBICHHBIX B Pa3IMYHBIX
UHPOPMAIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IIaH PEIICHHS MPOOJIEMBbI C YYETOM aHAIM3a WMCIOIIUXCS
MaTepPHATBHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B ICSITEIILHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
1EJISIM, OLICHUBATh PUCKH MOCTIEACTBUMN JACSITEIBHOCTH;

KOOPAWHHUPOBATh W  BBINOJNHATH pabOTy B  YCJIOBHSX  pPEaIbHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBHS,

pa3BHUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 0a30BbI€e MCCIeI0BaTEIbCKHE JeiiCTBUSA:

BJIQJICTh HaBBIKAMU Y4eOHO-HCCIICIOBATEIBCKON U MIPOCKTHOU JIEATEIHHOCTH,
HaBBIKAMHU  pa3pemieHusi mpoOjeM, CHOCOOHOCTBIO H  TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY TIOUCKY METOJIOB PEIICHUs MMPAKTUYECKHUX 3a]1a4, TPUMCHCHHIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3IMYHBIE BUJBI JCSITEIBHOCTH IO TMOJIYYEHHUIO HOBOTO
3HAHUSA, €r0 HWHTEPIpETAINH, MNPEOOPA30BAHUIO M TPUMEHEHUI0 B YYEeOHBIX
CUTYaIMIX, B TOM YHCIIC TIPH CO3JaHUH YICOHBIX M COIUATBHBIX MPOCKTOB;

dbopMHUpOBATH HAYYHBIN TUI MBINIJICHUS, BIAJACTh HAYYHON TEPMUHOJIOTHUEH,
KITFOUEBBIMU TTOHATUSMU U METO/IAMH;

CTaBUTh W (HOopMyIuMpoBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTEIbHOMN
NEeSTEIbHOCTH 1 )KU3HEHHBIX CUTYAIHIX;

BBISIBIISATh TIPUYMHHO-CJICACTBEHHBIC CBS3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUNOTE3y €€ peIlIeHUs, HaXOAUTh apryMEHTHI JJIs JIOKa3aTeIhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh ApaMETPhl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJEC peUICHHs 3adadd  pe3yJbTaThl,
KPUTHYECKH OIICHUBATHh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;

OCYIIECTBIISTh II€JICHANIPABICHHBIM TIOUCK TMEpPEeHOCa CPEJICTB M CIOCOOOB
JEHCTBUSI B MPOPECCHOHAIBHYIO CPELY;

yMETh TIEPCHOCHUTHh 3HAHUS B IO3HABATEIBHYID M NPAKTUYCCKYIO 00JIacTh
KU3HEICATCITLHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC WJIEH, MpeJjiaratb OPUTHHAIBHBIE TOIXOJbI M pEIIeHUs,
CTaBUTH MPOOJIEMBI U 331a49H, JOIYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

3) pabora ¢ undpopmanueii:

OPUEHTHUPOBATHLCS B PA3TUYHBIX UCTOYHHKAX WH(OpMAIUHU (TEKCTE y4eOHOTO
nocoOusi, HAYYHO-TIOMYJIIPHON JUTEpaType, OHOJOTMUECKHX CIIOBApSAX U
CIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VHTEepHeTe), aHaIM3upoBaTh



UHGOPMAIIMIO Pa3INYHBIX BUJOB U (POPM IpeICTaBICHUs, KpUTUUECKHU OLIEHUBAThH
e€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GbopMyIMpPOBATH 3alpPOChl U MPUMEHSATH PA3NMUYHBIE METOJbI MPU TMOUCKE U
otOope Omosiornyeckoil nHpoOpManry, HEOOXOAUMOM ISl BBHITIOTHEHHUS] Y4EOHBIX
3aJ1ay;

npuoOpeTaTh ONBIT HCIHOJIb30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATh KYJIbTYpPy aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMalbHYIO  (OpMy  TpeICTaBICHUSA
ounonornyeckoit nHbopMaruu (CxeMbl, rpaduKy, TUarpaMMbl, TaOIHIIbI, PUCYHKH
" ApyToe);

UCIIOJIb30BaTh HAyYHbIM #A3BIK B KayecTBE CpeAcTBa Npu padoTe C
OuoJornyeckod HHPOpMalMen: MNPUMEHATh XHUMHYECKHe, (Quanyeckue u
MaTeMaTHYeCKue 3HAKH W CHUMBOJIBI, (opmyibl, aO0peBHaTypy, HOMEHKIATYPY,
UCIOJb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HArJISIHOCTH;

BJIAJE€Th  HABBIKAMM  paclo3HaBaHWsd M 3allUThl  MH(OpManuwu,
uHGOPMAITMOHHON 06€30MaCHOCTH JTHYHOCTH.

Osgi1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMU /1eliCTBUAIMM:

1) o01enme:

OCYIIECTBJISITh KOMMYHHUKAIIMHU BO BceX cpepax KMU3HU, aKTUBHO Y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCUU MO CYIIECTBY OOCyX AaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBaTh CY>KIEHUS OTHOCHTEJIBHO BBINOJHEHHS MpeljiaraeMou
3aJlayM, YYUTHIBATh MHTEPECHl U COIIACOBAHHOCTh MO3MIMM JAPYTUX YYaCTHHUKOB
JMasora Wik JUCKYCCHUHN);

pacro3HaBaTh HeEBepOaJbHbIE CpEACTBA OOIICHHS, TNOHMMAaTh 3HAYECHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTyalUH,
YMETb CMATYATh KOH(IMKTHI U BECTH MIEPETOBOPHI;

BJAJIETh PA3IMYHBIMH CHOCOOaMU OOILEHUS U B3aUMOJICHCTBUS, OHUMAThH
HaAMEpEHUs JIPYTUX JIOJeH, MPOSBIATh YBAKUTEILHOE OTHOILIEHUE K COOECETHUKY
U B KOPpeKTHOU popme HopMyaupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOK TOUYKY 3pPEHHUS C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHAasI 1eATeJbHOCTD:

MOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUAYAJIBLHON
paboThI MpH PEIICHUU OUOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBLIX (DOPM B3aUMOJICHCTBUS MPHU PELICHUH y4eOHOil 3a1a4u;

BbIOMpaTh TEMATHKY W METOJIbI COBMECTHBIX AEHCTBHM € y4€ToM OOLIMX
WHTEPECOB U BO3MOKHOCTEN KaXKJOT0 YJieHA KOJUIEKTUBA;



IIPUHUMATh LEJIM  COBMECTHOM  JEATEIIbHOCTH, OpPraHW30BbIBaTb U
KOOPAMHUPOBATh JEHCTBUSA MO €€ JNOCTHXKEHUIO: COCTAaBIATH IUIAH JCHUCTBUM,
pacnpenensiaTb pojad € Y4€TOM MHEHHMH YYacCTHMKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOI pabOTBHI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJIAJAa M KaXJOTO y4YaCTHUKA KOMAaHIbI B
o01uii pe3ynbTar Mo pa3pabOoTaHHBIM KPUTEPHUSIM;

[pejaraTb HOBBIE IIPOEKTHI, OLEHMBAThb WAECU C IO3ULUMU HOBU3HBI,
OPUTHHAIIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYAIHSIX, IPOSIBIISITH TBOPUYECTBO ¥ BOOOPAKEHHE, OBITh MHUIIMATHBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBJICHUS NpPOOJIEM U UX
pElIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaAIUAX;

BBIOMpAaTh HAa OCHOBE OHMOJOTMYECKHX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTaHOBKHM B CBOMX JICMCTBHUSAX M IOCTYNKAX II0 OTHOLICHUIO K JKUBOW IIPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAOIINX;

CaMOCTOSITEJIbHO OCYLIECTBJISATh IMO3HABATEIBHYIO JECSATEIbHOCTD, BBISBISATH
poOIeMBbI, CTaBUTh U (DOPMYyIHUPOBATH COOCTBEHHBIC 3a7]a4i B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO COCTaBJIATh IUJIAH pEIIeHHs MpoOJeMbl C  y4€ToM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANIOUTCHU;

JIaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHHUI;

JieaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a PELICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CcrocoOCcTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO MIMPOKOH OSPYIUIH B
pPa3HBIX O00JIACTSIX 3HAHWM, IOCTOSIHHO TMOBBINIATH CBOW 0Opa30BaTENbHBIN H
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLIEHKY HOBBIM CHTYAaIUsIM, BHOCUTHh KOPPEKTUBBI B JIE€STEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YyJIbTATOB LEIAM;

BIAJCTh HABBIKAMH  IIO3HABATENbHON  pedJeKCUM KaK  OCO3HAHUS
COBEPILIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX IPOLIECCOB, HUX PE3YJbTATOB U
OCHOBaHM, UCHOJIb30BaTh MPUEMBI pedIeKCUU AJIsi OLEHKU CUTyalluu, BbIOOpa
BEPHOI'O PELICHNS;

YMETh OLICHUBaTh PUCKU M CBOEBPEMEHHO NPUHHUMATh PELICHHS MO HUX
CHWXKCHUIO;



IIPUHAMATh MOTHBBI M apryMEHTBl JPYTHX IIPH aHaJIu3€ pe3yJIbTaTOB
NEATENbHOCTH;

3) npuHsATHE ce0s1 M APYTrHUX:

IPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTBl JPYTHX IIPH aHaJIu3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKa.

HPEIMETHBIE PE3YJIBTATHBI

[IpenmeTHble pPE3yNbTaThl OCBOCHMSI COJEPKAHMUS Y4YEOHOro MpeameTa
«buonoruss» Ha yrIyOJE€HHOM YpPOBHE OpPHEHTHUPOBAaHBI Ha obOecredyeHue
npopuiabHOro  o0y4yeHust — oOyuaromuxcs — Ouonornd. OHM  BKIIIOYAIOT:
cnenuduyeckue s OMOJIOTUN Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUIA 110
OCBOCHHIO, MHTEPIIPETAIIUU U MPEoOPa30BAHUIO 3HAHUM, BUABI JCSITEIBHOCTH TIO
MOJIYYCHHUIO HOBBIX 3HAHUU M MX MPUMEHEHUIO B PA3JIMYHbIX YUEOHBIX, a TAK¥KE B
peanbHbIX KU3HEHHBIX cuUTyanusx. [IpeameTHbie pe3yabTaThl MPEACTaBICHBI 1O
rojiamMm U3y4eHus.

[IpenmeTHBIe pe3ysbTaThl OCBOCHUS ydeOHOro mpeamera «buonorus» B 10
KJacce NOJKHbI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUM O MeCT€ M pOJM OHOJOTHMM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAyYHON KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI M  PEHICHWH MTPoOJIeM  PaOHAIBLHOTO
PUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH,

BJIQJICHUE CUCTEMOM OWOJOTUYECKUX 3HAHUM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIONINE OWOJIOTUYECKUE TEPMHUHBI W TOHATHS (JKWU3HB, KIIETKA,
OpraHusM, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSIHUs, CaMOBOCIPOHU3BEIICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W PA3BUTHE), OMOJOTUYECKHE TEOPUU
(knerounas Teopus T. [lIanna, M. lllneiinena, P. BupxoBa, xpomocomHast Teopust
HacnenactBeHHoct T. Moprana), yuenus (H. W. BaBumoBa — o wneHtpax
MHOTOOOpa3usi W  TPOUCXOXKICHUS  KYJbTYPHBIX  PACTEHUH),  3aKOHBI
(emnHOOOpa3Msi MOTOMKOB TEPBOTO TOKOJICHHUS, PACIICIICHUS, YUCTOThI TaMeT,
HE3aBUCHUMOro HacieaoBaHus [. MeHzgensa, TOMOJOTHYECKUX pAIOB B
HacJIeACTBEHHOU U3MCHYUBOCTHU H. . Baswuiona), MPUHLMIIBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO IO3HAHMS, HUCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUAX JKUBBIX OOBEKTOB (ONMUCAaHUE, H3MEpPEHUE,
Ha0JII0/IeHHUE, SKCIIEPUMEHT);



yMEHUE BBIICNATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
DYKApUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, B TOM 4YHUCIIE
OakTepuii, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPTaHOB M CUCTEM
OpraHOB pACTCHHH, KUBOTHBIX, YEJIOBEKA, IPOIECCOB >KU3HEACITEIBHOCTH,
MPOTEKAIONIUX B OPTaHW3Max PACTEHUH, KUBOTHBIX M YEJIOBEKA, OMOJIOTHUUECKHUX
MPOLIECCOB: OOMEHa BemIeCTB (MeTaboIM3M), TMPEBpPAIEHUS dHEPTUH, OPOKEHUS,
aBTOTPO(PHOTO U reTepOTPOPHOrO THUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, MeH03a, TaMeTOreHe3a, SMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHUS,
pa3MHOXEHUS,  HWHAWNBUAYATLHOTO  pa3BUTHA  OpraHu3mMa  (OHTOTEHEe3a),
B3aMMOJICHCTBHS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOT'O 0TOOPA;

YMECHHE YCTaHABIMBATh B3aMMOCBSI3U MEXIY OPraHOWIAMHU KICTKH U HUX
(GYHKIUSAMHU, CTPOCHHWEM KJIETOK pa3HbIX TKaHEH W WX (QYHKIHSIMH, MEXIY
opraHaMd W CHUCTEMaMH OpPraHOB y pACTCHUM, XUBOTHBIX W YEJIOBEKa M WX
GYHKIASIME, MEXIYy CHUCTEMaMH OPTaHOB W WX (PYHKIUSAMH, MEXAY dTaramu
oOMEHa BEIIEeCTB, dTallaMy KJIETOYHOTO ITUKJIA U )KU3HEHHBIX IIMKJIOB OPTraHU3MOB,
dTamaMu SMOPHUOHAILHOTO PAa3BUTHsS, TEHOTHIIOM M (DEHOTHIOM, (EHOTHUIIOM U
dbakTopamMu cpeibl OOUTaHUS,

YMEHUE BBISBJISATh OTIUYUTEIIbHBIC TIPU3HAKHA KUBBIX CHUCTEM, B TOM YHCIIC
pacTeHui, )KUBOTHBIX U YEJIOBEKA,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OWOJIOTHYECKYIO
TEPMHHOJIOTHIO W CHMBOJIUKY JUISl TOKA3aTeNbCTBA POJICTBA OPTraHU3MOB Pa3HBIX
CUCTEMATUYECKHUX TPYIII;

YMEHHUE pPeNaTh OMOJIOTHICCKUE 3aa9H, BHISBIISITH TPHYUHHO-CIICICTBCHHBIC
CBSI3U MEXIY UCCIEAYEeMbIMUA OMOJIOTHUYECKUMU TIPOLIECCAMHU U SIBJICHUSMHU, JI€TIaTh
BBIBOJIbI ¥ TPOTHO3BI HA OCHOBAHHH MOJIYYCHHBIX PE3yJIbTATOB;

YMCHHE BBIMONHITH J1a00paTOpHBIE M TMPAKTHYECKHE pPaOOTHI, COOIIOIAThH
npaBuiia Mpu padboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh THUIIOTE3bI, MPOBEPATh WX OKCIECPUMEHTATHHBIMU
cpenctBamu, GOPMYIUPYS I€JIb HMCCIENOBAHUSA, AHAIM3UPOBATH TMOJYyYCHHbBIC
PE3yJIbTAThI U JACTATh BBIBOJIBL;

YMEHHUE y4acTBOBaTh B y4e€OHO-HCCIIEOBATEIbCKON paboTe Mo OuoJyioruw,
DKOJIOTUU W MEIUIIMHE, MPOBOAMMON Ha 0a3e MIKONBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPENCTaBIATH  MOJYYCHHBIC  pe3yJbTaThl Ha  YUYEHHYECKHUX

KOH(EpEeHITUSX;
YMCHHE OIICHWBATh JTHYECKHUE AacCIEeKThl COBPEMEHHBIX HCCJICIOBAaHUN B
obmacth  OWojornd W MeAMIMHBI  (KJIIOHUPOBAaHHWE,  HCKYCCTBEHHOE

OIUIOJIOTBOPEHUE, HAIPABICHHOE H3MEHEHHWE I'€HOMa W CO3/IaHUE TPAHCTC€HHBIX
OpraHu3MOB);



yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayiied npodeccunoHaIbHON
NEeSATEeNLHOCTH B 00JacTH OMOJIOTHHU, MEAUIMHBI, OMOTEXHOJIOTUHU, BETEPUHAPUH,
CEJIbCKOTO XO3SICTBA, MUINEBON MPOMBIIUIEHHOCTH, YIITyOIsITh MO3HABATEIbHBIN
MHTEpEC, HAIPaBJICHHBII HAa OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsAX CPEIHEro
1po(heCCHOHATILHOTO U BBICIIEr0 00pa30BaHUsl.

[IpenmeTHble pe3ysbTaThl OCBOCHUS yueOHoro mpeamera «buosnorus» B 11
KJlacce JOJIKHBI OTPAXKATh:

c(hOPMHUPOBAHHOCTh 3HAHMA O MECT€ W POJU OHWOJIOTHH B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYyYHOUN
KapTUHbI MHpa, B [O3HAHUM 3aKOHOB MPHUPOIbI U PEHICHUH SKOJOTUYECKHUX
npo0jeM 4YeloBeuecTBa, a TakKe B PEHIEHWH BOIPOCOB PAIMOHAIBLHOTO
IPUPOIOTIONH30BaHUS, U B (HOPMUPOBAHUH IIEHHOCTHOTO OTHOIICHHS K MPHUPOJE,
OOIIEeCTBY, YEIOBEKY, O BKJIAJE POCCUUCKUX U 3apyOeKHBIX y4EHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH,

YMEHHUE BJIAJIETh CUCTEMOW OMOJOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
ompejeNieHUus] W TOHMMAaHHE CYIIHOCTH OCHOBOIOJAralolUX OHOJIOTHIYECKIX
TEPMUHOB M MOHATHH (BHJI, 3KOCUCTEMaA, Ouocdepa), OHOIOrMUYECKHUE TEOpUHU
(oBomrorionHas teopust Y. JlapBuHa, CUHTETHYECKAsi TEOPUS SBONIOIHH), YUCHUS
(A. H. CesepuioBa — 0 nyTsX U HampasieHusx 3Boatounu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3apogsimeBoro cxoncrsa K. M. boapa), mpaBuia (Munumyma FHO. JIubuxa,
HKOJIOTMYECKON NUpaMuibl 3HEpPruu), rumnore3bl (runmoreza «vupa PHK» V.
['un6epra);

yMEHUE  BJaJeTh  OCHOBHBIMM  METOJaMU  HAYyYHOTO  IO3HAHUA,
UCIOJIb3yeMbIMHU B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U AKOCUCTEM
(omucaHue, U3MepeHue, HaOII0JIEHUE, SKCIEPUMEHT), CIIOCOO0aMU BBISABJICHUS U
OTICHKY aHTPOIIOTCHHBIX N3MEHEHHUI B IPUPOJIC;

YMEHHME BBIICISATh CYLIECTBEHHbIE MPHU3HAKU: BHJIOB, OHOI€OLIEHO30B,
IKOCUCTEM M Ouochepbl, CTAOMIU3UPYIOIIET0, ABMXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa, AJIJTONaTPUYECKOro u CUMIAaTPUIECKOTO
BUI000Pa30BaHMs, BIUSHUS ABIKYIIUX CHJI DBOJIONNUHA HA TeHOMOHI TOMYJISAIINAH,
MPUCTIOCOOJICHHOCTH OPTaHMU3MOB K Cpelie 0OUTaHus, YepeAOBaHUs HaIlpaBICHUN
3BOJIIOLIMHU, KPYTOBOPOTA BEIIECTB U NOTOKA YHEPTHH B SKOCUCTEMAX;

yMEHUE YyCTaHaBJIMBAaTh B3aMMOCBA3M MEXKIAY MPOIECCaMU DSBOJIOLUH,
JIBWOKYIIMMH CHJIAMH aHTPOIIOTEHEe3a, KOMIIOHEHTAMHU Pa3lIUYHBIX JKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBIABJISITH  OTJIMUWTEIbHBIE  MPU3HAKK  JKUBBIX  CHCTEM,
PUCTIOCOOJICHHOCTh BHJIOB K Cpelie OOWTaHMs, aOMOTUYECKUX UM OMOTHYECKHX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBSI3€li  OpraHM3MOB B  COOOIIECTBaXx,
AHTPOIIOTCHHBIX U3MEHEHUN B DKOCHCTEMAax CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHUMBOJIUKY ISl TOKA3aTelIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CHUCTEeMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB M CPeJibl OOMTaHMSI, €INHCTBA
YeJIOBEYECKMX pac, HEOOXOJUMOCTH COXpAaHEHUS MHOrooOpasusi BHJIOB U
IKOCHCTEM KaK YCJIOBHUS COCYIIICCTBOBAHUS MTPUPOJIBI M YEIOBEUYCCTBA,

YMEHHE penraTb OMOJIOTUYECKUE 3aJa4H, BBISBISATH PHUYNHHO-CIICICTBEHHBIC
CBSI3M MEXKIy UCCIIEyeMbIMU OMOJIOTHUYECKIUMH MPOLIECCaMU U SIBJICHHUSIMHU, JIENaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMCHHE BBIMONHITH J1A00paTOpHBIE M MPAKTHYECKHE pPabOTHI, COOIIOIAThH
npaBuiia Mpy padboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bl, TMPOBEPIATh MX OKCIEPUMEHTAIBHBIMU
cpeactBamu, GOpMyIHpysS LENb HCCIEIOBaHUS, aHATU3UPOBATH TMOJYyYEHHBIC
pe3yibTaThl U J€JIaTh BHIBOIBI,

YMECHHE y4YacTBOBaTh B Yy4eOHO-HCCIIEIOBATEIIbLCKOW paboTe 1o OHOJIOTHH,
AKOJIOTMM U MEIUIIMHE, MPOBOIMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOIMYHO  TPEACTABIATH  MOJIYYCHHBIE  PE3yNbTaThl HA  YYEHHYECKHX
KOH(pEPEeHIINSAX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPHH O IPOUCXOXKICHUHU KU3HU, YEIOBEKa
U YEJIOBEUECKUX pac, O MPUYHMHAX, MOCICACTBUSAX U CHOCO0aX MpeoTBpaIlCHUs
ro0aabHBIX U3MEHEHUM B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oymymiedl mpodeccrnoHanbHOM
NEeSITeIbHOCTH B 00J1aCTU OMOJIOTHH, 3KOJIOTUH, IPUPOIOTIOIB30BaHUS, MEAUIIUHBI,
OMOTEXHOJIOTUH, TICHXOJIOTUH, BETEPUHAPHUH, CEIbCKOTO XO3SMCTBA, MHINECBON
IPOMBINUICHHOCTH, YIJIYOJIATh IIO3HABATEIbHBIM HMHTEpPEC, HAMpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEH  mpodeccuu U MPOJODKCHHE
OMOJIOrMYECKOTO 00pa30BaHUsl B OPraHM3AIMIX CPEAHET0 MPO(EeCCHOHATHFHOTO U
BBICIIIET0 00pa30BaHUSI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KosnuecTBo yacos
Ne HanmenoBanue pa3ienoB u DJIeKTpPOHHbBIe (HM(pPOBbIe) 00pa3oBaTebHbIC
Kontpoabubie | IlpakTuueckue
n/n TeM MPOrpamMMbl Bcero pecypchl
padoThI padoTbl

1 buonorus kak Hayka 1
) JKuBbIE CHCTEMBI U KX 5

H3y4yeHue
3 buonorus knetku 2 0.5

O D —— https://www.google.com/url?q=http://www.edu.ru/ sa=D
4 CTCTKIL P B 10 1 ust=1482852150153000

usg=AFQjCNEuRQGVPUF{FiBMLiQCUSLW IxEaxQ

5 Crpoenne u QyHKINHU KICTKA 8 2

OOMeH BemecTB 1
6 MpeBpalleHe SHEPTUH B 9 1

KJIETKE

HacnenctBennas
7 uHpOpPMaLKS U pean3aius 9 0.5

€€ B KJIETKE
8 JKM3HEHHBIN UK KJIETKU 6 1
9 CtpoeHue u pyHKIMH 17 L5

OpraHu3MOB
10 Pa3zmHO)xeHUE U pa3BuTHE 2 15

OpraHU3MOB
1 I'eneTuka — Hayka o ) 0.5

HACJIEACTBEHHOCTH U




HN3MCHYUBOCTHU OPTaHHU3MOB

12 3aKOHOMEPHOCTHU 10 |
HACJIEICTBEHHOCTHU

13 3aKOHOMEPHOCTH 6 !
M3MEHYUBOCTHA

14 I'enetnka deaoBeka 0.5

15 Cenekiusi OpraHu3MOB 4 1
Buorexuonorus u

16 4
CUHTETUYECKAsA OMOJIOTUS

17 PezepBHOE Bpems 1

OBIIEE KOJIMYECTBO HACOB I10 102 13

I[TPO'PAMME




11 KVIACC

Ne i/

9

10
11
12

HaumenoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

3apoxAeHUE U Pa3BUTUE IBOIIOIMOHHBIX
MPEJICTaBICHUI B OMOJIOTUI

MuxkposBonronus u €€ pe3yabTaThl
MakposBosntonus 1 €€ pe3ysbTaTsl

[TponcxoxaeHHe U pa3BUTHE KU3HU Ha
3emie

[TpoucxoxaeHne 4eaoBeKa — aHTPOIIOTeHE3
DKOJIOTHSI — HayKa O B3aMMOOTHOLIEHUSAX

OpPTaHU3MOB M HAJJIOPTAaHU3MEHHBIX CUCTEM

C OKpYXKaroIlei cpeaou

Opranusmsl 1 cpeia 0OuTaHus

DKOJIOTUS BUJOB U MOIMYJISIUN

DKOJIOTHS COOOIIECTB. DKOJIOTHYECKHE
CUCTEMBI

buocgepa — rinobanbHas 3xocuctema
YenoBek 1 OKpyKaromias cpena

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

KoanuecTBo 4acoB

Bcero

14

15

10

12

102

KonTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

1.5

0.5

1.5
0.5

0.5

7.5

DJIeKTPOHHbIE
(un¢posbie)
o0pa3oBaTte/ibHbIE

pecypcbl



IHOYPOYHOE IINIAHUPOBAHHUE

10 KJIIACC
Koan4yecTBo 4acoB
Ne Hara DJIeKTpPOHHbIe NN (ppoBbIe 00pa3oBaTelbHbIE
Tema ypoxka Konrpoiasbnsie | IlpakTnyeckue
n/n Bcero U3y4YeHus pecypcsl
padoThbI padoThbI
B HOMOMIS KaK KOMILICKCHAS https://www.google.com/url?q=http://school-
| HayKa 1 KaK HacTh 1 collection.edu.ru/ sa=D ust=1482852150150000
01.09.2025 | usg=AFQjCNE-WkWWwEK-
COBPEMEHHOT0 00IIIecTBa qLckiQi24weclB6DA9A
https://www.google.com/url?g=http://school-
5 JKuBbI€ CHCTEMBI U UX 1 collection.edu.ru/ sa=D ust=1482852150150000
CBOICTBa 03.09.2025 | usg=AFQjCNE-WkWwEK-
qLckiQj24wcclB6Dd9A
https://www.google.com/url?q=http://school-
3 YpoBHEBast opraHu3anus I collection.edu.ru/ sa=D ust=1482852150150000
JKUBBIX CUCTEM 05.09.2025 | usg=AFQjCNE-WkWwEK-
qLckiQj24wcclB6Dd9A
https://www.google.com/url?g=http://www.edu.ru/
4 Hcropust OTKpBITHS U U3YUEHHUS | sa=D ust=1482852150153000
kietku. Kietounas teopust 08.09.2025 | usg=AFQjCNEuRQGVPUF{FiBMLiQCUSLWI1xE
axQ
Meroasl MOJIEKYJIIPHON U
KJIETOYHOU OMOJIOTHH.
[IpakTrueckas pabota
«3yueHne MeToa0B https://www.google.com/url?g=http://www.edu.ru/
5 KJICTOYHOU OMOJIOTHH 1 0.5 sa=D ust=1482852150153000
(xpomarorpadus, ' 10.09.2025 | usg=AFQjCNEuRQGVPUF{FiBMLiQCUSLWI1xE
anekTpodopes, axQ
muddepeHmraIbLHOe

uentpudyruposanue, [11[P)»




https://www.google.com/url?g=http://www.edu.ru/

sa=D ust=1482852150153000

6 RHUMHHCCKIIT COCTAR KICTKH 12.09.2025 | usg=AFQjCNEuRQGVPUF{FiBMLiQCUSLW IxE
ax
MUHEpATbHbIC BellleCTBa https://www.google.com/url?q=http://www.edu.ru/
7 KJICTKH, UX OMOJIOTHYeCKas sa=D ust='l482852150153000 . .
porh ’ 15.09.2025 | usg=AFQjCNEuRQGVPUF{FiBMLiQCUSLWI1xE
axQ
Oprannueckue BemecTna
KJIETKH — OCJIKH. https://www.google.com/url?q=http://www.edu.ru/
g JlaGopaTopHnas pabota 0.5 sa=D ust=1482852150153000
«OO0HapyxeHHe OeNKOB ¢ ' 17.09.2025 | usg=AFQjCNEuRQGVPUF{FiBMLiQCUSLW1xE
MOMOUIBIO KaU€CTBEHHBIX axQ
peaxkuuii»
https://www.google.com/url?q=http://www.edu.ru/
9 CaoiicTBa, Knaccuduxanys u sa=D ust=1482852150153000
¢byHKIIMN OETKOB 19.09.2025 | usg=AFQjCNEuRQGVPUF{FiBMLiQCUSLW 1xE
axQ
https://www.google.com/url?q=http://www.edu.ru/
10 Oprannueckue BenecTna sa=D ust=1482852150153000
KIJIETKHA — YTJICBOIBI 22.09.2025 | usg=AFQjCNEuRQGVPUF{FiBMLiQCUSLWIxE
axQ
https://www.google.com/url?q=http://www.edu.ru/
1 Oprannueckue BeUecTBa sa=D ust=1482852150153000
KJIETKU — JIUTTHAIBI 24.09.2025 | usg=AFQjCNEuRQGVPUF{FiBMLiQCUSLW 1xE
axQ
Hyxneunossie kucnotsl. JJHK
u PHK. JlaGopaTtopnas pabora https://www.google.com/url?q=http://www.edu.ru/
12 «HccnenoBanne HyKIIEHHOBBIX 0.5 sa=D ust=1482852150153000
KHUCJIOT, BBIJICIICHHBIX W3 ' 26.09.2025 | usg=AFQjCNEuRQGVPUF{FiBMLiQCUSLWI1xE

KJICTOK Pa3jIMYHBIX
OpraHnu3MoOB»

axQ




https://www.google.com/url?g=http://www.edu.ru/

Crpoetne it pynkuiit ATO. sa=D ust=1482852150153000
13| Apyrue 29.09.2025 | use=AFQjCNEuRQGVPUF{FiBMLIQCUSLW IxE
nykieosunrpudocdars (HTD) axQ
Cexsenuposanue /JJHK. https://www.google.com/url?q=http://www.edu.ru/
MeTobl TEHOMUKH, sa=D ust=1482852150153000
14 TPAHCKPUIITOMUKH, 01.10.2025 | usg=AFQjCNEuRQGVPUF{FiBMLiQCUSLWI1xE
IIPOTEOMUKU axQ
https://www.google.com/url?g=http://www.edu.ru/
15 Meroasl CTPYKTYpHOI sa=D ust=1482852150153000
Ouosorun 03.10.2025 | usg=AFQjCNEuRQGVPUF{FiBMLiQCUSLW1xE
axQ
Tunsl KIETOK. https://www.google.com/url?q=http://www.edu.ru/
[IpokapuoTnyeckas KieTka. sa=D ust=1482852150153000
16 T.P. PacTtuTenpHas KJeTKa U 06.10.2025 | usg=AFQjCNEuRQGVPUF{FiBMLiQCUSLW1xE
CBOMCTBEHHBIE €1 CTPYKTYPHI. axQ
CrtpoeHue 3yKapuoTHYECKON
kietku. [IpakTudeckas padbora
17 «/3yueHne CBOMCTB KJIETOYHOM 0.5
MeMOpaHbI» 08.10.2025
T.P. Knerounas memOpaHa.
Opranemnnsl, TpUCYIIHE KIETKE.
13 [ToBepXHOCTHBII anmapaT
KJIETKH 10.10.2025
OnHOMEMOpaHHBIC OPTaHOU B
kietku. [Ipaktuueckas padota
19 «3yueHne nBUKEHUS 0.5 13.10.2025
LUTOIJIa3MbI B PACTUTENbHBIX
KIIETKax»
[TomyaBTOHOMHBIE OPTaHOUIbI
20 KJIETKH: MUTOXOHJIPUH, 0.5 15.10.2025

mactuabl. JlabopaTopHas




pabora «MccnenoBanue
IUIA3MOJIN3a U AEIIa3MOJIN3a B
PaCTHTEIBHBIX KICTKaX)»

21

HememOpanHbIe OpraHonIb!
KIICTKH

17.10.2025

22

Crtpoenue u GyHKIUHA sIpa

20.10.2025

https://www.google.com/url?g=http://www.edu.ru/
sa=D ust=1482852150153000
usg=AFQjCNEuRQGVPUF{FiBMLiQCUSLWIxE

axQ

23

CpaBHutenbHas
XapaKTePUCTHKA KIETOK
sykapuoT. JlaboparopHas
pabota «3yueHue cTpoeHus
KJICTOK Pa3JIMIHBIX
OpraHU3MOB)

0.5

22.10.2025

24

AccuMmianusa u
JTUCCUMUJIISLINS — JIBE
CTOPOHBI MeTabonu3Ma. THurbl
oOMeHa BEIIeCTB.
JlabopaTtopHas pabota
«3ydeHne KaTaIuTHYECKOU
aKTUBHOCTH (hepMEeHTOB (Ha
pUMepe aMuIIasbl WK
KaTayias3bl)»

24.10.2025

25

DepMEHTAaTUBHBIN XapaKTep
peaKuurii KIETOYHOTO
MeTtabonm3ma. JlabopatopHas
pabora «M3yuenue
(hepMEeHTaTUBHOTO
pacIieryieH sl IepoKCcHaa
BOZIOPOJIa B PaCTUTENIbHBIX U
KUBOTHBIX KIIETKAX)

0.5

05.11.2025




EeJIKI/I—aKTI/IBaTOpBI 1 OeJIKH-

https://www.google.com/url?g=http://www.edu.ru/

sa=D ust=1482852150153000

26 UHTUOUTOPBI 07.11.2025 | usg=AFQjCNEuRQGVPUF{FiBMLiQCUSLW1xE
axQ
https://www.google.com/url?q=http://www.edu.ru/
7 ABTOTpOQHBIH TUII OOMEHa sa=D ust=1482852150153000
BEILIECTB 10.11.2025 | usg=AFQjCNEuRQGVPUF{FiBMLiQCUSLW1xE
axQ
https://www.google.com/url?q=http://www.edu.ru/
orocures. sa=D ust=1482852150153000
28 | T.P. lpouecest moixams u 12.11.2025 | usg=AFQjCNEuRQGVPUFfFiBMLiQCUSLW IxE
(dhoTocuHTE3A.
axQ
XeMmocwunres. JlaboparopHas
29 pabota «CpaBHEHHE TIPOIECCOB 0.5 14.11.2025
(hoToCHHTE3a U XEMOCHHTE32)
AHa’pOOHbBIE OPTaHU3MBI.
Buner Opoxenus.
30 JlaboparopHast paboTa 17.11.2025
«CpaBHEHHE MTPOLIECCOB
OpO’KEHUS U JIBIXaHUSDY
https://www.google.com/url?q=http://www.edu.ru/
31 AdpoOHBIE OpraHU3MBbL. DTarbl sa=D ust=1482852150153000
SHEPTeTUYECKOro OOMeHa 19.11.2025 | usg=AFQjCNEuRQGVPUF{FiBMLiQCUSLWI1xE
axQ
DHeprus MeMOpPaHHOTO https://www.google.com/url?q=http://www.edu.ru/
1 rpagueHTa npotoHoB. CuHTe3 sa=D ust=1482852150153000
AT®: pabota IpOTOHHO# 21.11.2025 | usg=AFQjCNEuRQGVPUF{FiBMLiQCUSLWIxE
AT®-cuHaTa3BI axQ
https://www.google.com/url?q=http://www.edu.ru/
sa=D ust=1482852150153000
33 | Peakuui matpirdoro ciiresa 24112025 | usg=AFQjCNEuRQGVPUFfFiBMLIQCUSLW1xE

axQ




Tpanckpunuuysa — MaTpUYHbBIN

34 cunte3 PHK 26.11.2025
35 Tpancusmus u e€ 3Tanbl 28.11.2025
KoaupoBanue aMHHOKHCTIOT.
36 Ponb pubocom B OnocunTese 01.12.2025
Ocnka
17 Opranu3zanus reHoma y
MIPOKAPUOT U F3yKAPUOT 03.12.2025
MomnexyisipHbIe MEXaHU3MBbI
38
AKCIIPECCUH T'€HOB Y 3YKapuOT 05.12.2025
Bupycbel — HekiieTouHble
(OpPMBI J)KU3HH U O0JTMTaTHBIC
39 napa3uthl. [IpakTudeckas 0.5 08.12.2025
pabora «Co3manue MoIeu
BHUpYCa»
Bupycuble 3a00neBaHus
40 ‘IeHOBeKEj, JKHBOTHEIX, 10.12.2025
pacTeHuit
A1 Hanotexnomoruu B Onoaorumn
1 MEIHUIIMHE 12.12.2025
42 JKU3HEHHBIN UK KIETKU 15.12.2025
43 Marpuunsiii cunre3 JJHK 17.12.2025
Xpomocomsl. JlaboparopHast
A4 pabora «/3yueHne XxpoMocom 0.5
Ha FOTOBBIX ’ 19.12.2025
MHUKpOTIpenaparax»
45 Jlenenne KI1eTKH — MHTO3

22.12.2025




46

Tunel kierok. Kapuokunes u
nutokune3. JlaboparopHas
pabora «Habmrogenue muTtosa
B KJIETKAaX KOHUMKA KOpEeIlKa
nyka (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

24.12.2025

47

Peryssiiiust >KM3HEHHOTO IIUKJTA
KJIETOK

26.12.2025

48

Opranusm Kak €IMHOE 11eJI0e

29.12.2025

49

TkaHu pacTeHuUn.
JlabopaTopHas pabota
«3ydyeHune TkaHeH paCTEHUN»

0.5

12.01.2026

50

TxkaHM )KUBOTHBIX M YEJIOBEKA.
JIaboparopHast paboTa
«3yueHne TKaHEN KUBOTHBIX)»
T.P. KpaTkas xapakrepuctuka
PBIXJION COETMHUTEIBHOMN
TKaHU.

T.P. Xapakrepucrtrka u
CTPOEHUE TJIaJIKON MBIIICUHOMN
TKaHM.

0.5

14.01.2026

51

Opranbl. CUCTEMBI OPTaHOB.
JlaGopaTopHnas pabota
«3yuenue opranon
I[BETKOBOTO PAaCTEHUS

0.5

16.01.2026

52

Onopa Tena opraHnu3MoB.
T.P. Cxener. CTpoeHHE KOCTEM.

19.01.2026

53

JIBr>KEeHHE OpPraHU3MOB

21.01.2026

54

IIuranue opranu3sMoB




23.01.2026

IIuTanue NO3BOHOYHBIX

55 KUBOTHBIX. [IH1IeBapuTenbHast 26.01.2026
CUCTEMa YeJIOBEKa
56 JlpIxaHune opraHu3MoB 78.01.2026
57 JlpIxaHue MO3BOHOYHBIX
YKUBOTHBIX U YEJIOBEKa 30.01.2026
53 TpancnopT BemecTB y
OpraHu3MOB 02.02.2026
KpoBenocHnas cucrema
[T03BOHOYHBIX KUBOTHBIX U
59 YeJloBeKa. 04.02.2026
T.P. KpoBeHocHas cuctemMa u
KPOBb UeJIOBEKA.
B
60 BIJICTICHNE Y OPTAaHU3MOB 06.02.2026
1
6 3amurTa y opraHu3MoOB 09.02.2026
62 NMmyHHas cuctema uyenoBeKa 11.02.2026
63 Pa3znpaxuMocTh U peryismus y
OpraHu3MOB 13.02.2026
I'yMopanbHas perynsanus u
64 SHJOKPUHHAs CUCTEMA 16.02.2026
YKUBOTHBIX U YeJIOBEKa
65 @opMBI pa3MHOKECHUS
OpPraHU3MOB 18.02.2026
66 [TonoBoe pa3zmMHOXkeEHUE

20.02.2026




67

Meiios

25.02.2026

68

I'amerorenes. O6pa3oBanue u
Pa3BUTHUC MMOJIOBBIX KJICTOK.
JlabopaTopHnas pabota
«M3yveHne cTpoeHHsI MOJIOBBIX
KJICTOK Ha TOTOBBIX
MUKpOIpernapaTax

0.5

27.02.2026

69

I/IHI[I/IBI/IILyaJ'II)HOC PasBUTHUC
OpraHu3MOB — OHTOI'CHE3

02.03.2026

70

3aknajika OpraHoB U TKaHEU U3
3apO/IBIIIEBHIX JIUCTKOB

04.03.2026

71

Poct u pa3BuTHE KUBOTHBIX.
JIaboparopHast paboTa
«BpIsBIIEHUE IPU3HAKOB
CXOJICTBA 3apOJIbIIIEH
MTO3BOHOYHBIX JKHBOTHBIX)»

0.5

06.03.2026

72

Pa3zmHoOxeHUE U pa3BuTHE
pacrtenuii. JlaboparopHas
pabora «CTpoeHHE OpraHoB
Pa3MHOXKEHHUS BBICIITHX
pacTeHui»

0.5

11.03.2026

73

Hctopus ctaHOBIEHUS U
pPa3BUTHUS TECHETUKU KaK HAyKU

13.03.2026

74

OCHOBHBIE OHATHS ¥ CUMBOJIBI
reHetuku. JlabopatopHas
pabota «/Ipozoduna kak
00BEKT T€HETHYECKUX
HUCCIIEOBAHUI)Y

0.5

16.03.2026

75

3aKOHOMCpHOCTI/I
HacJICAOBaHHWA ITPU3HAKOB.

0.5

18.03.2026




Monorubpuaaoe
ckpemuBanue. [Ipakrruueckas
pabora "M3yuenue
PE3yNIbTaTOB MOHOTUOPUTHOTO
CKpEIIUBaHUS Y IP030(HIbI"

76

IIuTonormyeckre OCHOBBI
MOHOTHOPHIHOTO
CKpEIIUBAHUS

20.03.2026

77

AHanusupyromiee
ckpemmBanue. Henonnoe
JIOMUHHPOBAHUE

23.03.2026

78

JuruOpuaHoe cKpeluBaHue.
[IpakTuueckas pabora
«/3yueHue pe3ynbTaToB
JUTUOPUIHOTO CKPELIUBAHUS Y
Tpo30(hUITBD)

0.5

25.03.2026

79

[uTosnornyeckne 0CHOBBI
JUTUOPUIHOTO CKpEUIBaHUS

27.03.2026

80

CreruieHHO€E HACJIEIOBAaHUE
MIPU3HAKOB

06.04.2026

81

XpoMocoMHas Teopust
HaCJIEICTBEHHOCTHU

08.04.2026

82

T'enetnka noina

10.04.2026

83

T'enoTun Kak 1eocTHas
cHCTEMa

13.04.2026

84

I'eneT4eCKU KOHTPOIIb
Pa3BUTHUSA PACTEHUI, )KUBOTHBIX
U 4€JI0BEKa

15.04.2026

85

N3MeHYMBOCTh IPU3HAKOB.
Bunwl nsmMeHUnBOCTH

17.04.2026




86

MoaudukarronHast
M3MEHYNBOCTD

20.04.2026

87

BapuaunoHHslii pan u
BapUallMOHHAs KpUBasl.
JlabopaTopHnas pabota
«Hccnenosanue
3aKOHOMEPHOCTEM
MOAU(PUKAITIOHHOM
n3MmenuuBoctu. [locrpoenue
BApUALIMOHHOTO Psijia U
BAPUALIMOHHON KPUBON»

0.5

22.04.2026

88

I'enoTunuueckas
HW3MEHYHUBOCTD.
KomMOunarusHas
M3MEHYNBOCTD

24.04.2026

89

MYTaI_II/IOHHaH HU3MCHYHNBOCTB.

[MpakTrueckas paboTta
«MyTtanun y npo3odpuiisl (Ha
TOTOBBIX MHKpOIpEnapaTax)»

0.5

27.04.2026

90

3aKOHOMepHOCTI/I
MYTAIIMOHHOI'O IIpo1ecca.
ONUreHETUKA U SITUTSHOMHUKA

29.04.2026

91

I'enetuka yemoBeka.
[IpakTrueckas pabota
«CocTaBlieHHE U aHAJIN3
POIOCIOBHOMN

0.5

04.05.2026

92

MeTtoabl METUIIMHCKON
T€HETHKHU

06.05.2026

93

3HayeHNEe MEIUIIMHCKON

TCHCTUKHU B IIPCAOTBpAICHUN U

JICYCHHUH I'CHECTHYCCKUX

08.05.2026




3a001€BaHNIl YETOBEKA

94

OCHOBHBIE TIOHATHS CEIEKIIHH.
JlaGoparopHas paboTa
«3y4yenue coproB
KYJBTYpHBIX PACTEHUH U TIOPOJ]
JTOMAITHAX KUBOTHBIX)»

0.5

11.05.2026

95

MeToibl CENEKIITMOHHOM
pabortsl. JlaboparopHas pabota
«3yueHne METOA0B CENEKIINU
pacTeHui»

0.5

13.05.2026

96

JIOCTHXKEHHS CeIeKIINU
pacTeHUM U KUBOTHBIX.
[IpakTuueckas pabora

«ITpuBHBKa pacTeHuUiD»

13.05.2026

97

CoxpaHeHnue, n3y4eHue u
MCTIOJIb30BAHNE TEHETUIECKUX

pecypcoB

15.05.2026

98

buorexHosorus kak Hayka u
OTpaciib MPOU3BOJCTBA.
[IpakTuueckas pabora
«3yvyeHne 00bEKTOB
OMOTEXHOJIOT I

0.5

18.05.2026

99

OcHOBHbIE HaNpaBICHUS
CHUHTETHYECKOM Ononorun

20.05.2026

100

XpOMOCOMHaH 1 IrCHHasd
HUHXXCHCPUA

22.05.2026

101

MenuiHcKkre OMOTEXHOJIOTHI

22.05.2026

102

PesepsHblit ypok. IloBTOpenue,
000011IeHHE, CHCTEMATH3aIIUs
3HaHUH

25.05.2026




OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

102

13.5




11 KVIACC

Kosaun4yectBo 4yacos DJIEKTPOHHBIE
Ne Hara undposbie
n/n Tema ypoka Bcero Kontponubie | Mpaxirieckite U3y4YeHus o0pa3oBaTe/ibHbIC
padoThI padoThI
pecypcsl
1 OomtonmonHas teopus Y. Jlapuna 1 01.09.2025
) JIBrKyIIMe CUIIbl HBOJIFOLIMK BUJOB 110 Y. 1
HapBuny 03.09.2025
3 Bboprba 3a cymecTBoBaHue, €CTECTBEHHBIN U |
HCKYCCTBEHHBIH OTOOD 05.09.2025
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH |
HBOJIIOLIUU 08.09.2025
OTallbl 3BOJIOIMOHHOTO MpoIiecca:
5 1
MHUKPO3BOIIOLUSA U MAKPOIBOJIIOLIHS 10.09.2025
6 [Tonmynsuus — aneMeHTapHas €IMHALA 1
SBOIIOLAHU 12.09.2025
3aKOH r€HeTUYEeCKOro paBHOBecHs JK.
. Xapnau, B. BaitnOepra. JlabopaTopHas | 0.5
pabota «BpIsiBIeHIE U3MEHUUBOCTH Y ' 15.09.2025
ocobell 0JTHOro BUAa»
8 DneMeHTapHbIe (aKTOPBI SBOTIOIUH 1 17.09.2025
9 O ekt ocnoparenst. Ipdekt OyTHIIOUHOTO 1
TOpJIBIIIKA 19.09.2025
10 Murpaunu. 3019011 nOMyJIsnuii: )
reorpaguueckas, OMoJIorHyecKas 22.09.2025




11

EcTtecTBeHHbIN 0TOOP — HANPABIISIONTUN
(hakTop IBOJIIOITUH

24.09.2025

12

[TonoBoit oT60p

26.09.2025

13

[Tprcnoco0IeHHOCTh OPTaHU3MOB KaK
pe3yabTaT MUKPO3BOIIONHHU. JJabopaTopHas
pabora «13yueHue apoMopdo30B u
UMO0AIANITALMN Y PACTEHUHN U )KUBOTHBIX)

0.5

29.09.2025

14

[Tpumepbl IPUCTIOCOOICHUH Y OpPraHU3MOB:
Mopdonoruueckue, GU3HOIOTHIECKUE,
OMOXUMHYECKHE, IIOBEICHYCCKHE,
Jlabopartopnast paborta «IIpucnocobnenus
OpPraHU3MOB M UX OTHOCHUTEJIbHAS
11EeJIECO00PA3HOCTHY

0.5

01.10.2025

15

Bup, ero kpurepuu u CTpykTypa.
JlaGopaTtopnast pabora «CpaBHEHHE BUIOB
110 MOP(OJIOTHUECKOMY KPUTEPHUIO»

0.5

03.10.2025

16

CrpykTypa Buza

06.10.2025

17

BunooOpa3oBanue kak pe3yabTar
MHUKPO3BOIIOLUI

08.10.2025

18

CBs13b MHKPOI3BOJIIOIWHA U SITUACMUOJIOTUA

10.10.2025

19

Makpossosmtonus. [laneontonornyeckue
MCTOABI U3YUYCHUSA 3BOJIIOIUN

13.10.2025

20

buoreorpadudeckue MeToabl U3ydeHUs
3BOJIIOLIUU

15.10.2025

21

9M6pI/IOJ'IOFI/I‘leCKI/IC 1 CPABHUTCIIBHO-




MOP(OJIIOTHUECKUE METOIBI NU3YUCHUS 17.10.2025
HBOJIIOLIUU
MonekynsapHO-TeHETUYECKUE,
22 0
MOXUMHUYICCKUE ¥ MATEMATUICCKIE METO/IbI 20.10.2025
U3YYEHHUS SBOJTIOLNH
2
3 OO011re 3aKOHOMEPHOCTH 3BOJTIOIIHH 2102025
24 AnanTtuBHas paguanus. HepaBHoOMepHOCTH
TEMIIOB 3BOJIIOLUU 24.10.2025
25 HayuHble runoressl NpOUCX0KIEHUS )KU3HI
Ha 3emuie 05.11.2025
26 JloHayuHbIe TPEICTABIICHUS O 3apOKICHUU
KU3HU 07.11.2025
7 OCHOBHBIE ITaIbl HEOPTAHUIECKOM
ABOJIIOLIUU 10.11.2025
28 r
UTIOTE3bl 3aPOXKACHUS KUZHU 12.11.2025
Uctopus 3emin 1 MeToAbl €€ U3yUEHUS.
Jlaboparopnas pabota «/3ydyenue u
29 0.5
ONMCAHUE UCKOIAEMbIX OCTATKOB JIPEBHUX 14.11.2025
OpPTaHU3MOBY
30 H i
adaJibHbIE ATAIbl OPTAaHUYECKOUN IBOIOINH 17.11.2025
1
3 DBOJIIOIHS DYKAPHUOT 19.11.2025
OCHOBHBIE ITAITBI YBOJIOIUU PACTUTEIILHOTO
2 T n .
3 mupa. [Ipaktuueckas pabora «/3yuenue 0.5 21.11.2025

0COOEHHOCTEH CTPOCHHS PACTEHHUI PAa3HBIX




OTZIEIIOBY

OCHOBHBIC ATaIIbI 3BOJIFOIIUH KUBOTHOI'O

33 MHpa 24.11.2025
OBomronus )KUBOTHBIX. [IpakTHueckas
34 pabota «/3yyeHne 0cCOOEHHOCTEN CTPOCHUS 0.5 26.11.2025
MIO3BOHOYHBIX JKUBOTHBIX)
35 Pa3Butue xu3Hu Ha 3emMIie Mo 3pam 1
nepuoiam 28.11.2025
16 MaccoBble BBIMUPAHHS — HKOJIOTHYECKHE
KPHU3HUCHI TPOILIOTO 01.12.2025
37 CoBpeMeHHBIN IKOJIOTUYECKUIN KPU3UC, ETO
0COOEHHOCTH 03.12.2025
38 CoBpemeHHast cucTeMa OpraHuYecKoro Mupa 05.12.2025
19 OCHOBHBIE CUCTEMATUYECKHUE TPYIIIbI
OpraHu3MOB 08.12.2025
40 AHTpPOMOJIOTUsl — HayKa O YEJIOBEKE 10.12.2025
41 Pa3BuTue npeacraBieHuit 0 IPOUCXOKICHUN
4yeJI0BeKa 12.12.2025
MecTo 4yenoBeka B CUCTEME OpPraHU4ECKOI0
4 Mupa. Ha60pelTopHa;1 pabota «M13yueHue 0.5
O0COOCHHOCTEH CTPOCHHUS CKEJleTa YeIoBeKa, 15.12.2025
CBSA3aHHBIX C MIPSIMOXOXKICHUEM»
43 JIBrKy1Ie CUIIBI aHTPOIIOT€HE3a 17.12.2025

44

CooTHolIeHHE OMOJIOTHYECKUX U




COITMATBHBIX (haKTOPOB B aHTPOIIOTCHE3E 19.12.2025
45 OCHOBHBIE CTaJMHN AaHTPOIIOTEHE3a 29122025
46 [TaneoreHeTuka u MajieOreHOMHUKA 24.12.2005
47 DBOJIONMS COBPEMEHHOTO YeIIOBEKa
26.12.2025
Yenoseueckue packl. [IpakTudeckas pabora
48 «3yueHne 3K0N0rnYeCcKuX aanTaimil 0.5 29.12.2025
YeJI0BEKa»
49 MexaucCIuIuIMHApHBIE METO/IbI
AHTPOIOJIOTUU 12.01.2026
50 3apokI€HUE U Pa3BUTUE IKOJIOTUN 14.01.2026
Metonsl sxonoruu. JlabopatopHasi paborta
51 «M3yuenue ME:TOLLOB IKOJIOTUYECKHUX 0.5 16.01.2026
UCCIIe0BaHUI
57 3HauyeHNe YKOJIOTUYECKUX 3HAHUM I
YyesoBeKa 19.01.2026
53 Dxosiorudeckue HakTopbl 21.01.2026
Abuotnueckue paxkropbl. CBeT Kak
sKosiornyeckuit pakrop. JlabopaTtopHas
pabota «BrisiBneHHE IPUCTIOCOOTCHUH
4 .
5 OpPTraHWU3MOB K BIIUSHUIO CBETa» 0.5 23.01.2026

T.P. OcBeneHHOCTh KaK DKOJIOTHYECKUI

dakTop.
T.P. UccnenoBanue OCBEMIEHHOCTH.




Aobuotndeckue dakropsl. Temneparypa kak
sKosorudeckuit paxrop. JlabopaTopHas
pabota «BbIsiBJICHHE PUCTIOCOOJICHUI

55 0.5
OpPraHMU3MOB K BIUSHHUIO TEMIIEPATYPHD» 26.01.2026
T.P. TeriokpoBHBIE U XOIOHOKPOBHBIE
KUBOTHBIE.
AbuoTtnueckue paxkropsl. BnaxxHocTs Kak
sKkoJyioruueckuit gpaxrop. JlaboparopHas
A .
56 pabota «v HATOMHYECKUE OCOOCHHOCTH 0.5 28.01.2026
pacTeHHi U3 pa3HbIX MECT OOUTAHUS
T.P. BnaxxHocTb BO3ayXa.
57 C 0
penbl 0OUTaHUs OPraHu3MOB 30.01.2026
58 b
MOJIOTMYECKUE PUTMBI 02.02.2026
59 X
W3HEHHBIE (POPMBI OPTraHU3MOB 04.02.2026
60 b
MOTUYECKUE (PaKTOPHI 06.02.2026
3HayeHne OMOTUYECKUX B3aUMOJEHCTBUI
61
JUISI CYIIECTBOBAHUS OPIaHU3MOB B CpEZIE 09.02.2026
oOuTaHus
2 DKOJIOTUYECKHE XapAKTEPUCTUKU
MOMYJIALINU 11.02.2026
OcHOBHBIE TTOKA3aTENN MOIYJISILIUU:
63
YHCIEHHOCTb, INIOTHOCTb, BO3PACTHAS U 13.02.2026
1I0JI0Basi CTPYKTYpa
64 OcHOBHBIE TTOKA3aTENN MOIYJISILIUN:




POXIaeMOCTh, TPUPOCT, TEMI POCTa,
CMEpPTHOCTh, MUTPAIHH

16.02.2026

65 DKojoruyeckasi CTpyKTypa HOIyJIALIuN 18.02.2026
66 JlnHamuKa NOMyJIALNN U €€ PEryIIsIus
20.02.2026

67 KpuBbie pocta 4iCIEHHOCTH TOMYJISIINH.

KpuBble BbIKUBaHUS 25.02.2026

DxoJyioruueckas HuIa Buzaa. Jlaboparopras
68 pabota «IIpucnocoGneHus: ceMsiH pacTeHUI 0.5 27.02.2026

K pacceleHuIo»

B .
69 U] KaK cUCTeMa MOyl 02.03.2026
70 3aKOHOMEPHOCTHU MOBEJCHUS U MUTPALIUIA

JKUBOTHBIX 04.03.2026
71 0 —0

Co00111€CTBO OpPraHru3MOB HOIIEHO3 06.03.2026
72 DKOCHUCTEMA KaK OTKPbITasi CUCTEMA 11.03.2026
7 KpyroBoport BeliecTB 1 MOTOK SHEPTUH B

IKOCUCTEME 13.03.2026

4

7 OCHOBHBIE TTOKA3aTeJIN SKOCUCTEMBI 16.03.2026
75 DKOJIOTUYECKUE MUPAMHU/IBI 18.03.2026
76 N3menenuns cooOIecTB — CYKIIECCHHI

20.03.2026




[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p

77
1 peK. DKOCHUCTEMBI MOPEN U OKEAHOB 23.03.2026
[TpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI
78 .
TYHJIp, JIECOB, CTENEH, TyCThHIHb 25.03.2026
A
79 HTPOIIOTE€HHBIE IKOCUCTEMBI 27.03.2026
VYp6oskocucremsl. [IpakTrueckas pabota
80 0.5
«3yuenue u onucanue ypO0o3KOCUCTEMBDY 06.04.2026
3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX
81 B3aUMOJICVCTBUI OPraHU3MOB B 08.04.2026
HKOCUCTEMAX
MexaHu3Mbl BO3JICHCTBHS 3arpsI3HEHUN
pa3HbIX TUIIOB Ha CyOOPraHU3MEHHOM,
82
OPraHU3MEHHOM, TOMYJISITUOHHOM U 10.04.2026
HKOCHCTEMHOM YPOBHSX
23 buocdepa — obmieruranerapHas 060109Ka
3eMiu 13.04.2026
84 VYuenne B. U. BepHanackoro o 6uocdepe 15.04.2026
85 3aKOHOMEPHOCTH CYIIECTBOBaHMsI OHochepbl 17.04.2026
26 KpyroBopoTsl BemiecTs u
OMOreOXUMHUYECKUE [TUKIIBI 20.04.2026
87 3oHanpHOCTH OHOchepsl. OCHOBHBIC OMOMBI
Cylu 22.04.2026
88 YcroitunBocTh 6Hochepsl

24.04.2026




89

DKOJIOTHYECKHUE KPHU3HUCHI U UX ITPUIUHBL

27.04.2026

90 BosneticTBue dyenoBeka Ha 6uochepy 29.04.2026
01 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA

pacTUTEIbHBINA U )KUBOTHBIA MUD 04.05.2026
92 OxpaHa npuposl 06.05.2026

OCHOBHBIE TPUHIIUIBI YCTOMYHUBOTO
93

Pa3BUTHS YEJIOBEUYECTBA U MPUPOIbI 06.05.2026

ParponansHO€ IpUPOAONIOIH30BAHNE U
94 COXpaHeHHEe OMOJIOTMYECKOTO pazHOO0pa3us 08.05.2026

3emun

O606menne o TeMe « MUKpPOIBOIIOIUS U €€
95

pe3yabTaThI» 11.05.2026

O606mienue mo TeMe «Makpo3BOIIOLHUS U €€
96

pe3yabTaThD» 13.05.2026
97 O606menue o Teme «IIpoucxoxaeHue u

pa3BUTHE )KU3HU HA 3eMIIE» 15.05.2026
08 O606mmenue no teme «IIpoucxoxaeHue

YEJI0BEKa — aHTPOTIOTCHE3» 18.05.2026
99 O60061eHre 0 TeMe «DKOJIOTHsI — HayKa O

B3aMMOOTHOIIEHUSX OPTaHU3MOB» 20.05.2026
100 O606mmenue mo TemMe «OpraHu3Msbl U cpeaa

oOuTaHU 22.05.2026
101 0O00011eHrE 110 TEMe «IDKOJIOTUSA BUIOB U

MOMYJISIAD 22.05.2026




102

O606menue mo Teme «buochepa —
riao0ajabHas YKOCHCTEMAy

25.05.2026

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5







IMPOBEPSIEMBIE HA EI'D 1O BUOJIOI'MU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUSI OCHOBHOMN OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHMUS

Kon IIpoBepsiemble TPeOOBaHNUSA K NMPeIMETHBIM Pe3y/IbTATaM OCBOCHHUS
NpoBepPsIEeMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeAHEro 001ero
TpeOOBaHUs o0pa3zoBaHust

CdopMUpOBaHHOCTh 3HAHUM O MECTE M POJH OHUOJOTHU B CHUCTEME
€CTECTBEHHBIX HayK, B (dbopMupOBaHUU COBPEMEHHOMN
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, B IO3HAHUU 3aKOHOB IIPUPOJBI U
pCILICHUH KU3HCHHO BAYKHBIX COIMATBHO-ITUYCCKUX, YKOHOMHUECKHUX,
HKOJIOTHYECKUX MPOOIIEM YeJIOBEYECTBA, a TAK)KE B PEUHICHUN BOTIPOCOB
paIoOHATBHOTO MTPUPOJIOTIONL30BaHUs, B (POPMUPOBAHUHN IIEHHOCTHOTO
OTHOIIIEHHSI K TIPUPOJIe, OOLIECTBY, YEJIOBEKY; O BKIIAJC POCCHUCKUX U

3apyOeKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OMOIOTHI

Brnanenune cucremMoil 3HaHWMET 00 OCHOBHBIX METOJAax HAay4HOTO
MO3HAHMSA, UCIIOJIB3YEMBIX B OHMOJIOTMYECKHX HMCCIICAOBAHUAX JKHBBIX
00BEKTOB M JKocHcTeM (ONHCaHuE, W3MEPEHHE, NPOBEICHUE
HaOIoIeHNi); crocoO0aMu BBIABICHHS M OIIGHKH AHTPOIOT€HHBIX
U3MEHEHHI B IIPHPOJIC.

2 VYMeHHe BBIIBUTATh THIIOTE3bI, MPOBEPATh MX IKCIEPUMEHTAIbHBIMU
cpeactBamy, (GOpPMYJIUpYs [EIb HCCIEAOBAHUS, AaHAIU3UPOBATh
MOJIYYCHHBIC PC3YJIbTAThI U ACJIaTh BBIBOIBI.

BeisBIeHME 3aBUCHMOCTH MEXIY HCCIEAYEeMbIMH BEIHMYHHAMH,
00BSCHEHNE TIOJTyYCHHBIX PE3yJIbTaTOB U (POPMYJINPOBAHUE BHIBOJOB C

HCITOJIb30BAHHUEM HAYYHBIX HOH?ITI/II\/'I, TCOpI/II\/JI 1 3aKOHOB

YMeHue BIIaieTh CHUCTEMOW OHWOJIOTMYECKUX 3HAHWUW, KOTOpas
BKJIFOUAET: OCHOBOIIOJIATAIOIINE OWOJIOTUUECKUE TEPMHUHBI WU TIOHSTHS
(KM3HB, KJIE€TKa, TKaHb, OPraH, OPraHW3M, BUI, TOMYJSIHs, SKOCHCTEMA,
ouorieHo3, Omocdepa; METadOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHHTET,
OvocuHTe3 Oenka, OMONONMMEPBI, JUCKPETHOCTh, CaMOPETyJISALKS,
CaMOBOCIPOU3BE/ICHHE, HACJIeZICTBEHHOCTD, W3MEHYUBOCTD,
SHEPro3aBUCHUMOCTb, POCT U PA3BUTHE);

Owonornueckre Teopuu: KierouHas Teopus 1. IlIBamHa, M.
[Ineitnena, P. BupxoBa; KJIOHaIbHO-CEIEKTUBHOIO MMMyHHUTEeTa II.
Opnux, N1.1. MedyHnkoBa, XxpOMOCOMHasl TE€OpUsl HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apoabiieBoro cxojncta K. bapa, sBomtormonHas

teopus Y. JlapBuHa, CHUHTETHYECKas TEOPHUS HBOJIIOLMHU, TEOPUS



aaTporiorere3a Y. JlapsunHa; Teopus Oumoreorenoza B.H. Cyxkauéra;
yuenue H.W. BaBuioBa o 1meHTpax MHOroo0pasusi U MpOMCXOKICHUS
KylIbTypHbIX pacTeHuid, yueHue A.H. CesepuoBa o0 nyrax u
HarfpaBJIeHusAX dBosonun, yuenue B.W. Bepnaackoro — o 6uocdepe);
3aKOHBI (eIMHOOOpPAa3Hsl MOTOMKOB IEPBOIO MOKOJIEHHUS, PaCILEIUICHUsS
IIPU3HAKOB, HE3aBUCUMOrO HacieloBaHusa mpuszHakoB [. Mennens;
CLEIUICHHOTO HACJEI0BaHUS INPU3HAKOB M HAPYLIEHMs CLEIUICHUS
reHoB T. MopraHa; TOMOJIOTHYECKHX PSJOB B HACJIEIACTBEHHOM
m3MenunBocty H.M. BaBuiioBa; reHernueckoro pasHoBecHus JIx.
Xapmu u  B. BaiiaGepra; 3apopgsimeBoro cxoacrsa K.  bapa;
ouorenernyeckuit 3akoH J. ['ekkens, @. Mromiepa);

HNPUHIUIBI (YUCTOTHI FaMeT, KOMIIJIEMEHTapHOCTH);

npaswia (MuHuMmyma lO. JIubuxa, sKon0ruueckor nupaMuabl 4ucen,
OrOMacChl U SHEPTUH);

runote3sl (koauepsatHol A.M. Omnapuna, nepBuyHoro OyiboHa JIX.

Xonneitaa, mukpochep C. Dokca, pudo3uma T. Uek)

YMeHue peuiaTb IMMOUCKOBBIC OMOJIOTUYECKHE 3aJa4l, BBIABIIATH
MMPUYIUHHO-CJICACTBCHHBIC CBsA3U MCXKIY HCCIIENYEMBbIMU
OHOJIOrMYECKUMU O6’I)€KT21MI/I, npoueccamMu W ABJIICHUAMU, OCJIATb
BBIBO/JIbI U IIPOTHO3bI HA OCHOBAHWHU NNOJTYUYCHHBIX PC3YJIbTATOB,

COCTABJIATb TCHOTHUIIMYCCKUEC CXCMbI CKPCIIMBAHUA JI PA3HBIX TUIIOB
HacCJICJOBaHUA IIPHU3HAKOB Yy OPraHU3MOB, COCTAaBJIATH CXEMBI IICPEHOCA

BCHICCTB U DOHCPI'MU B 9KOCUCTEMAX (HGHI/I IIUTaHuA, IMUIICBLIC CeTI/I)

YMeHne ycTaHaBIMBaTh  B3aMMOCBSI3M  MEXKAY CTPOCHHEM U
(GYHKUMSMU: OPTraHOMJOB, KJIETOK pAa3HBIX TKaHEH, opraHaMu U
CHCTEMaMH OpPraHOB Y pAacTEHHH, >KUBOTHBIX W YEJIOBEKA; MEXIY
sTamaMy OOMEHa BEIIECTB; 3TAalaMU KJICTOYHOTO IUKJIA M KU3HEHHBIX
[IUKJIOB OPTaHU3MOB; TallaMyd SMOPHOHAIBHOTO PAa3BUTHUS; TEHOTHIIOM
u  ¢eHotunoMm, ¢eHotunoM U (paKTOopaMu cpeabl  OOMUTaHMS,
NpOLIECCAMU  DBOJIIOLMM;  JBIDKYIIMMH CHJIAMH  aHTPOIIOTCHE3a;
KOMITOHEHTaMH Pa3INYHBIX SKOCHCTEM M TPHCIIOCOONCHUSIMU K HHUM

OpraHu3MOB

VY MeHue BBIIEATh CYIECTBEHHbIE TPU3HAKHU:

CTPOEHHS BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPHOT; OJHOKJIETOUHBIX U
MHOTOKJIETOYHBIX OpPIaHU3MOB, BHJOB, OMOT€OIICHO30B, SKOCHCTEM H
Oouocdepsl; CTpPOEHHS OpPraHOB U CHCTEM OpraHoB pacTEHUl,
’KMBOTHBIX, YEJIOBEKa; MPOLIECCOB KU3HEAESITEIbHOCTH, MPOTEKAIOIINX

B OpraHu3Max paCTeHHﬁ, JKHUBOTHBIX H YCJIIOBCKA, OHOJIOTHYECKUX



mporeccoB: oOMeHa BemecTB (MeTraboim3M), HHPOPMANMH H
MIPEBPAICHIS YHEPTHH, OPOXKECHHUSI, aBTOTPO(HOTO U TeTepOTPOPHOTrO
TUTIOB TMHTaHWsA, (OTOCHMHTE3a M XEMOCHUHTE3a, MHTO3a, Meio3a,
raMeToreHesa, ASMOpUOTeHe3a, MOCTIMOPUOHAIBLHOTO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHJIMBUIYaJIbHOTO Pa3BUTHUSl OpraHu3Ma (OHTOreHe3a),
B3aWMOJICVCTBUSI TE€HOB, TETEPO3HCa; JECUCTBUA HCKYCCTBEHHOTO
orbopa, CTAOWIM3HPYIOIIEro, JBHXKYIIETO U Pa3pbIBAIOIETO
€CTECTBEHHOTO 0TOOpa; ayulonaTpU4ecKoro ¥ CHMIIATPUYECKOIO
BHUJ1000pA30BaHMS; BIMSIHUS JIBIDKYIIUX CHJI SBOJIONMU Ha TeHO(DOH]
MOMYJISIIIAK;, TPUCTIOCOOIEHHOCTH OPraHW3MOB K Cpelne OOUTaHWs,
YyepeOBaHMs HAMpPaBICHUM 5SBOJIONMHU; KPYyroBOPOTAa BEIIECTB H

IMOTOKA S9HEPTHUHU B OKOCHCTEMAX

ChopMHUPOBaHHOCTh YMEHHUSI BBLACIATH CYIIECTBEHHBIC IPHU3HAKU
BUPYCOB, KJIETOK IPOKapHOT ¥ DYKApHOT; OJHOKJICTOYHBIX |
MHOT'OKJICTOYHBIX OpPraHu3MoOB, BUIOB, 6I/IOFCOHCHO3OB H 3KOCHUCTEM,
0COOEHHOCTH MPOLIECCOB 0OOMEHA BEIIECTB U MPEBPAIICHUS YHEPTUU B
KJIeTKe, (OTOCHMHTE3a, IIACTHYECKOrO M IHEPreTHUECKOro OOMeHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOZOTBOPCHUS, pPAa3BUTHA U
Pa3MHOXKEHHUS, UHJIMBUYaJIbHOTO Pa3BUTHUSl OpraHu3Ma (OHTOreHe3a),
OOpBOBI 32 CYIIECTBOBAaHHE, €CTECTBEHHOTO 0TOOPA, BHUI000pa30BaHus,
HPHUCIOCOOJICHHOCTH OPraHU3MOB K cpeie OOHMTaHWs, BIUSHUS
KOMIIOHEHTOB 9KOCHCTEM, aHTPOIIOTCHHBIX U3MEHEHHH B 3KOCHCTEMaX
CBOEH MECTHOCTH, KPyroBOpOTa BEIICCTB M MPEBPAILICHUS YHEPTUU B
ouocpepe

YMenue UCIIOIb30BaTh COOTBETCTBYIOLIUE apryMeHTHI,
OMOJIOTHYECKYI0O TEPMHUHOJIOTHIO W CHMBOJIHMKY [UISl JI0OKa3aTeIbCTBA
POJICTBa OPraHM3MOB Pa3HBIX CHCTEMATHYECKUX TPYII; B3aUMOCBS3U
OpPraHU3MOB U CpeAbl OOWTaHHS;, CIUHCTBA YEIOBCUSCKHX pac;
HEOOXOAMMOCTH 370pPOBOTr0 00pasa KH3HU, COXpAaHEHUs pa3HO0Opa3us
BUJIOB M OKOCHCTEM KaK YCIIOBUSl COCYILIECTBOBAHUS HPUPOIBI U

YCJIIOBCYECCTBA

YMeHne KpUTHYECKH OIICHHBATh HWH(GOPMAILUI0 OHOJIOTHYECKOTO
COJIep)KaHUs; MHTEPIPETUPOBATh ITUYECKHUE ACIEKThl COBPEMEHHBIX
HCCIICIOBAHUM B OHOJIOTHH, MEIHIINHE, OMOTEXHOJIOTHH;
paccMaTpuBath rio6anbHbIC HKOJIOTUYECKHE poOIIeMbI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO

MMO3UIIHAIO



HEPEYEHD 3JIEMEHTOB COAEPKXAHMUS, IIPOBEPAEMBIX HA EI'D
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IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

buonorus xak HayKa. JKuBBIE CHCTEMBI K MX HN3YUCHUC

CoBpemeHHass OuOJOTHsI — KOMIUIEKCHass Hayka. bBHoJOrmueckue Haykd U
u3ydaeMble MU TpoOnembl. DyHIaMEHTalbHbIC, NPHUKIAJHBIE W TOUCKOBBIC
HayYHBIC HCCIIEAOBaHNS B OMOIOTHH.

3HayeHne OWONOTMM B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kapTunel mupa. Ilpodeccun, cBs3anHble ¢ Ouonorueil. 3HaueHHe OMOJIOTUU B
NPAaKTHYECKOH JIESATENBHOCTH 4YeNOBEKa: MEIHUIMHE, CEIbCKOM XO3SHCTBE,

MPOMBIIIJIEHHOCTH, OXpaHe IPUPOIbI

Xusble cuctembl Kak mpeameT u3ydeHus Ouonoruu. CBOMCTBA KHUBBIX CHUCTEM:
€MHCTBO XMMHYECKOI'O COCTaBa, JUCKPETHOCTb U LEJIOCTHOCTb, CIOKHOCTb U
YHOPSA0YEHHOCTh CTPYKTYpBHlI, OTKPBITOCT, caMOOpraHu3alus,
CaMOBOCIPOU3BEJAEHUE, PA3APAKUMOCTh, U3MEHUUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3alluM >KUBBIX CUCTEM: MOJIEKYJSIPHBIM, KJIETOUYHBINA, TKAHEBBIM,
OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUI0BOI, 3KOCUCTEMHBIN
(OmoreonieHoTHuecKkuit), Ouocdepusiit. I[Iporecchl, MPOUCXOIANIME B KUBBIX
cucremax. OCHOBHbIE TPHU3HAKH KUBOTO. JKU3Hb Kak ¢opMa CyIIECTBOBAHHS

MaTepuu

Mertoasl Ouonorndyeckoit Hayku. HaOmronenue, u3MepeHHe, SKCIIEPUMEHT,
cUCTeMaTh3auus, MertaaHanu3. lloHATHE O 3aBUCHMOM M HE3aBHCHMOM
nepemeHHol. [ImannpoBanue skcnepumenTa. [loctaHOBKa M mpoBepKa TUIOTES.
HyneBast runoresa. Ilonstue BbIOOpKM U €€ OOCTOBEpHOCTH. Pazbpoc B
Ouosorndyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH IOJYYEHHBIX pPE3YJIbTaTOB.
[IpyunHBI HCKaKEHUS pPE3ybTATOB DKCIEPUMEHTa. [IoHATHE CTaTMCTHYECKOro

TECTA
Knerka kak Omonorudeckas cucrema

Knerka — cTpykTypHO-(QDYHKIIMOHAIbHAS €IUHHIA XUBOTO. VICTOPHUS OTKPHITHS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M.
HlIneiinen, P. Bupxos). OCHOBHBIE MOJI0KEHUSI COBPEMEHHON KJIETOUYHOW TEOPHH.
MeToapl MOJIEKYJIIPHON M KJIETOYHON OMOJIOTUN: MHUKPOCKOTIHS, XpoMaTorpadusi,
anexTpodopes, METO MEUEHBIX aTOMOB, muddepeHIaTBEHOS

HEHTPU(PYTHPOBAHUE, KYIbTUBUPOBAHHUE KIECTOK

XHUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPaMUKpOdJIeMeHTsl. Bona u

e€ poib Kak pacTBOPUTENS, peareHTa, y4acTUe B CTPYKTYPUPOBAHUM KIIETKH,
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TeIUIoperyasauud. MuHepanbHbIe BEIIecTBAa KIETKH, UX OHOJOTHYecKas pOJib.
Posib KaTHOHOB U aHMOHOB B KJIETKE.

buonornueckue monumepbl. benku. AMHMHOKHCIOTHBIM COCTaB  OENKOB.
Crtpyktypsl OenkoBoi Monekynbl. [lepBuuHas cTpykTypa Oenika, MeNTHIHAS
CBs3b. BTopuuHas, TpeTuuHas, dYeTBepTUYHAs CTPYKTyphl. JleHaTypauus.
CoiictBa 6enkoB. Knaccudukanus 6enxoB. buonorndeckne pyHKInu OSIKOB.
VYrneBoabl. MoHOcaxapuipl, AMCAaxXapubl, OJUIOCaXapuabl U IOJHCAXapUIBL.
O6mwmii mmaH CcTpoeHus U (PU3HKO-XMMHUUYECKHE CBOWCTBA  YIJIEBOJIOB.
Bronorndeckne GyHKINUN YTIIEBOIOB.

Jlununsl. T'mppodunbHO-rHApodoOHBIe cBo¥icTBa. Kiaccudukanus nunuaos.
Tpurnuuepunsl, dochonunuabl, BOCKH, CTepouabl. buonorumueckue GyHKIUU
nunuaoB. OOIIMe CBOKWCTBA OMOJIOTHUECKUX MEMOpPaH — TEKY4YEeCTh, CIIOCOOHOCTh
K CaM03aMbIKaHUIO, MOJTYTIPOHULIAEMOCTb.

HyxneunoBbie xucnorel. JIHK u PHK. CrpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneoruasl. [lpunnun xommuementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoiinas cnupanb. MecTtoHaxoxaenune u ouonorndeckue ¢pynkuun JIHK.
Bune PHK. @ynkuuu PHK B knetke.

Crpoenune wmonekynsl AT®. Makpospruueckue cBsizu B Mousekyiae ATO.
buonoruueckue pynkunn AT®. BoccTaHOBIIEHHBIE TEPEHOCYUKH, MX (DYHKIIUU B
kietke. CekBenupoBanue JIHK.

CrpykrypHast OHWOJOTHS: OHOXUMHUYCCKHE W OHMOPU3NICCKUE HCCIICTIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKY T

Tunsl  kiIeTok: dSykapuoTHUeckass M Ipokapuotuyeckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

Crtpoenue mpokapuoTHUecKOW KieTku. KieTouHas creHka OakTepuil M apXeu.
Oco0OeHHOCTH CTpOEHUsI TeTepOoTPOPHON W aBTOTPO(PHON MPOKAPUOTHUECKUX
KJIeTOK. MecTo U pojib MpOKapHoOT B OMOIIEHO3aX.

Crpoenne ¥ (pyHKIIMOHHUpOBaHME SyKapHOTHUeCKO KieTku. Ilma3marmueckas
MeMOpaHa (rutazmanemma). CTpyKTypa miia3MaTudeckoil MmemOpaHnsl. TpaHcmopT
BEIIECTB 4Yepe3 IUIa3MaTHYECKyl0 MeMOpaHy: TmaccuBHBIA  (nuddysus,
obneruénHast muddy3us), aKTHBHBIM (NMEPBUYHBIN W BTOPUYHBIA aKTUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PaGoTta Harpuii-kaaneBoro
Hacoca. DHIOIMTO3: MUHOLKUTO3, (arouuTo3. Dk3omuTo3. KierouHas cTeHKa.
CrpykTypa v QyHKIIUU KJIETOYHON CTEHKH pPAaCTEHUM, TPUOOB.

Huronnazma. [urozons. Llutockener. [IBwkeHue uuroruiazMbel. OpraHOUAbI
kineTkd. OpHoMeMOpaHHBIE OpPraHOWIBI KIETKH: SHAOIIa3MaTHYecKas CeTh
(BIIC), anmapat I'onbmkH, TU30COMBI, UX CTpOeHHE W (PYHKIMU. B3ammocBs3h
O0JTHOMEMOpaHHBIX OpPraHOUAOB KiIEeTKH. CTpOeHHe IpaHyJIIpHOTO PETUKYIyMa.

Cunre3 pacTBopuMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [maakuit
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(arpanyssIpHBIN) SHIOIIA3MAaTHYECKU peTukyinyMm. CekperopHas (yHKIHS
anmapara ['onbmxku. TpaHcmopT BemiecTB B KiETKe. Bakyonum pacTUTENbHBIX
kietok. Kiierounsiii cok. Typrop.

[TonmyaBTOHOMHBIE OPraHOU bl KJIETKA: MUTOXOHIPUH, TUTACTHU/IBI.

Crpoenne W (QyHKIMA MHUTOXOHAPUNM W TuiacTuA. [lepBuUuHBIC, BTOPUYHBIC H
CIIO)KHBIC  TUIACTHABl  (POTOCHHTE3UPYIOIIUX  DYKApHOT.  XJIOPOILIACTEI,
XPOMOIUIACTBHI, JICUKOIUIACTHI BBICIIMX PACTCHUM.

HememOpannbie opranowabl kieTku CrtpoeHue u  (QyHKIUH HEMEMOpPaHHBIX
OpPraHOMJIOB KJIETKH. PuOocombl. MukpoduiaamMeHTb. MBIIIEYHBIE KIETKH.
Mukpotpybouku. Knerounsiii nentp. CrpoeHHe M JBHKEHHE KTYTHKOB H
pecHrdek. MUKpOTpyOOUKH HUTOIUIa3Mbl. L{eHTproms.

SAnpo. Obonouka sjapa, XpOMAaTHUH, KapuoIUla3Mma, SAPBIIMIKH, UX CTPOCHHUE H
byskumu. SnepHblii OemKOBBIA MaTpuKc. lIpocTpaHCTBEHHOE pPACIONIOKEHHE
XpOMOCOM B HHTep(a3HOM spe. benku xpomaTtuHa — TUCTOHBI.

Knerounsie BkmtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapUOT

(pacTUTENBbHOM, )KUBOTHOU, TPUOHOIN)

AccUMUIIAIMS U TUCCUMHIIALIUSA — JIBE CTOPOHBI MeTabomu3ma. Tumbl oOMeHa
BEIIIECTB: aBTOTPO(HBIM M TEeTepOTpO(dHBINA. YUacThe KHUCIOpoJa B OOMEHHBIX
mpoueccax. OJHepreTuyeckoe obOecrnieueHue KieTku: npespanienne ATO B
OoOMEHHBIX mporeccax. DepMEHTATUBHBIA XapakTep peakUuuil KJIeTOYHOIo
MeTtabonu3ma. DepMeHTHI, MX CTPOCHHE, CBOICTBA M MEXaHU3M JCHCTBHUS.
KodepmenTtsl. OTiimuns epMEHTOB OT HEOPraHUUYECKUX KaTaln3aTopoB. benku-
aKTUBAaTOpPbl M OENKU-UHTMOUTOPBL. 3aBUCUMOCTH CKOPOCTH (PEPMEHTATHUBHBIX
peaKIuii OT Pa3IUYHbIX PaKTOPOB.

[lepBuuHbIl CHHTE3 OpraHUYECKUX BemlecTB B kieTke. PotocuHte3. Poinb
XJIOpOIUIacTOB B mporecce ¢orocuHre3a. CBeroBas U TeMHOBas (asbl.
[TpoxykTtuBHOCTH (OoTOCHHTE3a. BnmsHue pa3nmuuHbIX ()AaKTOPOB HA CKOPOCTH
¢dorocunTesa. 3HaueHHe (HOTOCHHTE3A.

XemocuHTe3. PazHooOpa3ue opraHM3MOB-XEMOCHUHTETUKOB: HUTPUPUITUPYIOIIHE
OakTepuu, KeIe300aKTepuu, CepoOAKTEPHH, BOJOPOAHBIC OaKTepUu. 3HAUCHUE
XEMOCHHTE3A.

Ana’poOHble opraHu3Mbl. Bunel Opoxenus. I[IpogykTel OpoxeHHS © HX
UCIIONIb30BAaHNE YETIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH ¥ BO30YIUTETN OOJIE3HEH.

AdpoOHBIE OpraHU3MBbl. JTalbl HEpreTudeckoro obmeHna. IloaroroBuTenbHBIN
sTamn. [ mukonn3 — 6eCKUCIOPOIHOE paCUIETUIEHHE TIIOKO3bI.

buonornueckoe OKHUCIEHHME, WIM KJIETOYHOE JbIXaHHe. Poiib MUTOXOHApUNA B
mporeccax OHMOJIOrMYECKOr0 OKHCJICHHUSI. [{uknmueckue pEaKIHH.

OxucnurensHoe ¢pochopunmuposanue. [IpeumymiecTBa a’spoOHOro Myt oOMeHa
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BEILIECTB Mepes aHadpOOHBIM. DP(HEKTUBHOCTH YHEPTETUUECKOT0 0OMEHa

Peakuunm maTpuyHOro cuHres3a. [IpMHIMI KOMIUIEMEHTAapHOCTH B pEaKLUAX
MaTpUYHOrO cHHTe3a. Peanusanus HacneacTBeHHON nHpopManuu. ['eHeTnueckuit
Kof, ero cpoiictBa. TpaHckpunuus — Marpuusblii cuHte3 PHK. Ilpunimmnst
TPAHCKPUILINU: KOMIIJIEMEHTApHOCTh, aHTUIAPAIIEILHOCTh, aCHMMETPHUUHOCTb.
Tpancnsauus u e€ sranbl. Yuactue tpancnoptasix PHK B OmocuHTe3e Oenka.
VYcnoBus Ouocunteza Oenka. KomupoBanue amuHokucior. Ponab pubocom B
O6uocuHTe3e OenKa.

Opranuzanus reHomMa y IpoKapuoT U 9yKapHoT. Perymsanus akTUBHOCTH I€HOB y
npokapuot. ['mnore3a omepona (P. XKakob, K. Mano). Perymsmus oOMeHHBIX
IIpOLIECCOB B KieTKe. KileTounslii romeocTas.

Bupycel — HekieTrouHbsle (OpMBI KU3HM M OONMUraTHele mapasutbl. CTpoeHue
MPOCTHIX U CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHOQaros.

Bupychubie 3aboneBanus denoBeka, xKUBOTHBIX, pactenuid. CIINJ], COVID-19,

conraJIbHbIC U MCIUITUHCKHUC HpO6JI€MLI

Knerounsnii mmkn, ero mepuonbl W peryisius. HMHrtepdaza u  MuUTO3.
Oco0eHHOCTH TIpollEcCOB, MpoTeKallux B HHTepdaze. [loarotoBka KieTku K
nenenuto. I[lpecunreTtmyeckuid  (MOCTMUTOTHYECKUM), CHUHTETHYECKUH U
MOCTCUHTETUYECKHUH (TPEMUTOTHUECKHIA) TIEpUOAbI HHTEP(A3hI.

Marpuunbiii cunte3 JIHK — pemnmukanus. Ilpunnuner perukaruu  JIHK:
KOMIUIEMEHTAPHOCTh, IOJYKOHCEPBAaTUBHBIM CHHTE3, AHTUIAPAIIEIBHOCTD.
Mexannsm permkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TeoMepa3a. XPOMOCOMHBINM HaOOp KIETKHM — KapuoTuil. J[umiowmHeli u
rariouiHbI - Habopel XpoMocoM. ['omonormynsie Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jenenne kietku — muTo3. CTaauM MHUTO3a U MPOUCXOJAIINE B HUX MPOLIECCHI.
Tunel muto3a. KaprnoknHes M LHUTOKHMHE3. buojornuyeckoe 3HaueHHE MUTO3a.
Perymsauus mutoTHueckoro mukia kiuetku. [Iporpammupyemas kierouHasi THOEIb
— afnomnTo3.

CDYHKI_II/IOHH.J'ILHaH I'CHOMHKA
OpraHH3M KaK OHoJIOTHYecKas CHCTEMA

O[[HOKJIGTO‘-IHBIG, KOJIOHHAJIBHBIC, MHOTOKJICTOYHBIC OpraHu3MbI n
MHOTOTKaHEBbIE OPTaHU3MBI.

@dopMBl Pa3MHOKEHHUS OpPraHW3MOB: Oecrojioe (BKJIIOYas BETreTaTUBHOE) U
moioBoe. Buael  0ecrmonoro  pa3MHOXKEHUS: TMOYKOBAaHHUE, CHOPYJISLHUSA,
(dbparMeHTaIys, KJIOHUPOBAHUE.

[TonoBoe pasmuoxkenue. [1onoBeie KiIeTKH, WK TameTbl. Meio3. Ctaguu Meiosa.

[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. bruonorndecknii cmMpIci Meio3a
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U TI0JIOBOTO Iporiecca. Meio3 U ero MecTo B )KM3HEHHOM IIUKJIE OPIaHU3MOB.
[IpenzaponpimeBoe pas3Butue. ['ameroreHe3 y »KMBOTHBIX. IlosIOBBIE JKele3bl.
OOpa3oBaHne W pa3BUTHE TMOJOBBIX KIETOK. CriepMaroreHe3 U OOTCHE3.
CrtpoeHue mONOBBIX KiIeTOK. OTMIONOTBOpPEHHE U 3MOpPHUOHATIBHOE pa3BUTHE
AKHUBOTHBIX. CITIOCOOBI OIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WnpuBuayanbHOe pas3BuTue opraHu3smMoB (oHroreHe3). Craauu 3sMOpHOreHesa
KMBOTHBIX (Ha mpumepe nsarymku). Jpobaenue. Tumsl apobnenus. OcoGeHHOCTH
pOOJIEHUST MIICKOMTUTAIONINX. 3apOBIIIEBbIC JMCTKH (TacTPyJSIus). 3akiaaKa
OpraHoB M TKaHEW W3 3apOJbIIIEBBIX JIMCTKOB. B3anMHOE BIMSHUE 4YacTel
pa3BHBAIOLIETOCS 3apojplma (IMOpHOHANbHAS WHAYKIMA). 3akjiagka IJIaHa
CTPOEHMS >KMBOTHOTO KaK pe3yslbTaT HepapXW4yecKuX B3aUMOJEHCTBUI T'€HOB.
Bnusnue Ha SMOpHOHANBHOE pa3BUTUE PA3IMYHBIX (PAKTOPOB OKPYIKArOLIEH
cpeapl.

Poct u pazsurtue xuBoTHbIX. [locTamMOpronanbHbIil nepuoa. [Ipsimoe u Henpsmoe
pasButHe. Pa3Butue ¢ meramopdo3oM y O€CIO3BOHOUHBIX M IO3BOHOYHBIX
KUBOTHBIX. buosornyeckoe 3HaueHWE MNPSMOIO W HENPSMOrO pPa3BUTHA, HUX
pacnpocTpaHeHue B mpupoze. Tumbl pocTa XUBOTHBIX. DaKTOpBI peryssiuu
pocTa KHMBOTHBIX M denoBeka. CTaguu MOCTAIMOPHOHAIBLHOTO PA3BUTUS Y
’KMBOTHBIX U UeoBeKa. [leproabl OHTOreHesa yeaoBeKa.

Pasmuoxxenne wu pasButme pacteHuit. ['amerodutr u crnopodur. Meiioz B
KU3HEHHOM TMKJIe pacteHuid. (OOpa3oBaHHME CIOp B TMpoIecce Meio3a.
I'amerorenes y pactenuil. OIUIOZOTBOpPEHHME M Pa3BUTUE PACTUTEIBHBIX
opranu3MmoB. /[BoiiHO€ OIUIOIOTBOPEHNKE Y IIBETKOBBIX pacTeHHid. OO6pazoBaHue U

pa3BuUTHE ceMeHH. MeXaHU3Mbl PEeTyJIAlUd OHTOT€HEe3a Y paCTEHUI U dKUBOTHBIX

Hcropust crTaHOBIEHMST W pPa3BUTUS TE€HETUKM Kak Haykd. (OCHOBHbIE
FEHETUYECKUE TOHSATHUS U CHUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJIJIEIbHbIE
TEHbI, AJIbTCPHATUBHBIC MPU3HAKH, JOMHUHAHTHBIA M PELECCUBHBIA MPU3HAK,
TOMO3UTOTa, TETePO3UTrOTa, YHUCTasl JIMHHS, THOPHUIBI, TEHOTHUN, (EHOTHIL.
OcHOBHBIE ~ METOABI  TCHETHKU: THOPUAOJIOTHYECKHM,  IIUTOJIOTHYECKUA,

MOJIEKYJISIPHO-T€HETHYECKHIA

Momnorubpuanoe ckpemmuBanue. [lepBorit 3aKkoH MeHens — 3aK0H eAMHO00pa3ust
ruOpusoB nepBoro mokosieHus. IlpaBuno nomuHupoBaHus. Btopoil 3akoH
Menzaens — 3aKOH pacUleIUIEeHUs NpU3HAKoB. LlUTojorMueckue OCHOBBI
MOHOTHOPHUIHOTO CKpellMBaHus. [ UoTe3a YucTOTH raMer.

AHanu3upyoiiee ckpeunBaHue. IIpomMexyTouHbld XapakTep HacleIOBaHUA.
Pacuienyienue npu3HaKkoB MPU HETIOJIHOM JTOMUHUPOBAHUU.

JurnOpunHoe ckpermmBanue. Tpetuil 3akoH MeHenss — 3aKOH HE3aBHCUMOTO

HacJICa0BaHUA IMPU3HAKOB. I_[I/ITOJ'IOI"I/IIIGCKI/IG OCHOBBI )II/IFI/I6pI/II[HOl"O



34

3.5

CKpELIUBaHHUs.

CuemnieHHoe HacienoBaHue mpu3HakoB. Pabotel T. Moprana. CuernieHHOe
Hacje0BaHUE TE€HOB, HApPYILIEHUE CLEIUICHHS MEXJIy TeHaMHU. XPOMOCOMHas
TEOPHs HACJIEICTBEHHOCTH.

I'enetuka mosia. XpOMOCOMHBIM MEXaHW3M OINpENeSeHHs Mojia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbId W T€TEpOraMeTHbIN MoJ. ['eHeTnueckas
CTPYKTypa IOJIOBBIX XpoMocoM. HacrnenoBanue mNpu3HAKOB, CLEIUICHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrema. llnerdoTponuss — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXKECTBEHHBI ajuienu3M. B3auMOAENCTBUE HEAJUIEIbHBIX T'E€HOB.

Komnnemenrapuocts. Onucras. [oaumepus

BzaumoneiicTBue reHoTuna u cpeabl pu GpopmupoBanuu peHoruna. M3MeHuMBOCTh
npu3HAaKoB. KauecTBEeHHbIE M KOJUYECTBEHHBIE MPHU3HAKK. BUIbl M3MEHUMBOCTH:
HEHACJIEICTBEHHAsI U HACTIEICTBEHHAS.

MonudukaimonHass ~ M3MEHYMBOCTh.  Pombs  cpempl B (pOpMHpPOBAHUU
MoM(UKAIMOHHOM n3MeHunBocT. HopMa peakuuu npusHaka. BapuaoHHbIH psig
u BapuanoHHas kpuBas (B. UWoranncen). CaoiictBa MoAU(DUKAIIMOHHOM
W3MEHYHMBOCTH.

I'eHoTnmmmueckass n3MeHYHUBOCTL. CBOMCTBA I€HOTUIIMYECKON M3MEHUYNBOCTHA. BHnI
TeHOTUITHYECKON N3MEHUYMBOCTH: KOMOMHATHBHAS, MY TAIllUOHHASL.

KomOunatuBHass u3MEHYMBOCTh. Meiio3 ¥ TMOJOBOM TpollecC — OCHOBA
KOMOMHATUBHON M3MEHUYUBOCTH. PosIb KOMOMHATHBHON M3MEHUYMBOCTH B CO3/1aHUH
TEHETUYECKOT0 pa3Ho00pa3us B Mpe/iesiax OJHOTO BUA.

MyTanoHHas U3MEHYMBOCTb. BUIbI MyTallMii: T€HHBIE, XPOMOCOMHBIE, TECHOMHBIE.
CroHTaHHBIE M WMHIYLMPOBAaHHBIE MyTalUW. SE€pHbIE M LUTOILUIA3MAaTUYECKUE
MyTanuu. COMaTHYECKUE U MOJIOBbIE MyTaluK. [ [pHumHBI BOSHUKHOBEHUS MYTaLH.
MytareHsl W WX BIMSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
nporecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HaclieCTBeHHOU u3MeHunBoctu (H.U.

BaBI/IJ'IOB). BHCHI[CpHaSI N3MCHYHNBOCTB U HACJICACTBCHHOCTD

Kapuotun wenoseka. MexayHaponHas MNporpaMMa HMCCIEIOBAaHUSA TIe€HOMaA
yejaoBeKa. MeTonbl  HM3y4YeHUs TEHETMKM  YEJOBEKa: TIE€HEaJOrnYecKui,
OJIM3HEIOBBIH, IIUTOTCHETUYCCKUH, MOMYJISIHUOHHO-CTaTUCTUYECKHIA,
MOJIEKYJISIPHO-T€HETHUECKUH. CoBpeMeHHOE onpeeeHue TCHOTHIIA:
MIOJIHOTEHOMHOE CEKBEHUPOBAHHME, TEHOTUIIUPOBAHUE, B TOM YHUCIE C IMOMOIIbIO
[11P-anamu3a.  HacnmencrBeHHble  3a0oieBaHHMS  4ejoBeKa. [ €HHbIE U
XPOMOCOMHBIE Ooie3Hn YEJI0BEKa. bonesnn c HACJIEICTBEHHOU
MPEIPacoI0KEHHOCThIO. 3HAYEHUE MEAUIIMHCKOW T€HETUKU B MPEAOTBpAIllCHUN

M JIEYEHNH IT'eHETHYECKHUX 3a00s1eBaHuii yenoBeka. CTBOJIOBEIE KIIETKU
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3.7

4.1

JomecTukanus v ceinekuus. 3apokIeHUe CeEKIUUA U JoMecTuKanuu. Yuenue H. M.
BapuiioBa 0 1eHTpax MPOMCXOXKAECHUS M MHOT000paszus KyJIbTYPHBIX PACTCHMI.
Ponb cenexnuu B co3qaHuu COPTOB PACTEHU W MOPOJT KUBOTHBIX. CopT, mopoaa,
TaMM. 3aKOH TOMOJIOTUYECKHX PAIOB B HaciencTBeHHOW m3MeHunBoctH H.U.
BapwuioBa, ero 3naueHue s CEJICKIIMOHHON pabOTHI.

Metonbl  ceneKIUMOHHOW paboThl. VICKyCCTBEHHBI OTOOp: MAacCOBBIM |
WHIUBUYaJIbHBIN. Oransl KOMOWHAIIMOHHOMN CCJICKIIMH. WcnrwiTanue
Mpou3BoauTeNIed MO MOTOMCTBY. OTOOp MO TEHOTHIy C IOMOIIBIO OLEHKU
(dbeHoTuma moromMcTBa M 0TOOP MO TeHOTUY ¢ momMonIbio ananmm3a JTHK.
HckyccTBEeHHBIN MyTareHe3 Kak MeTOJI CeJICKIIMOHHON paboThl. PaanannoHHbIi 1
XUMHUYECKU MyTareHe3 KakK HWCTOYHUK MyTaluld Yy KyJIbTypHBIX GopM
opranu3moB. lcronb3oBaHHE TEHOMHOIO  PENAKTUPOBAHUS W METOJOB
pexomOuHanTHBIX JIHK 17151 momyyeHus ucxonHoro marepuaia JJis CENeKIHH.
[omyyenne mnonuruionioB. BHyTpuBHaoBas rulpumusaiwms. brmskopoacTBeHHOE
CKpeIllMBaHue, Wi WHOpuAWHT. HepoicTBeHHOE CKpelBaHWe, WM ayTOPHIUHT.
I'ereposuc u ero npuumnubl. Mcnonb3oBaHue rerepo3uca B cenekiuu. OtaanéHHas
ruOpumm3anyst.  [Ipeomonenne OecTUTOVST MEXBHIOBBIX THOPHUAOB. JlOCTHXKEHUS

CCIICKIIUHN paCTeHI/Iﬁ U JKMBOTHBIX

OOBEKTHI, UCIIOIb3yEMbIE B OMOTEXHOJIOTUH, — KJIETOUHBIE U TKAHEBBIE KYJIbTYPHI,
MUKPOOPTaHU3MBI, HMX XapaKTepPUCTUKA. TpaguivoHHas  OWOTEXHOJIOTHS:
xneboneueHne,  MOJNlyueHHEe  KUCIOMOJOYHBIX  MPOAYKTOB,  BUHOZEIHE.
Muxkpobuonornueckuid cuHTe3. OOBEKTHI MHUKPOOMOJIOTHYECKHX TEXHOJIOTHH.
[IpousBoncTtBO  Oenka, aMUHOKHMCIOT M BUTaMHMHOB.  MckyccTBeHHOE
OIUTIOIOTBOpEHUE. PEKOHCTPYKIMS SUIEKICTOK U KIOHUPOBAHUE >KUBOTHBIX.
MeTton TpaHCIUTaHTalUUU SAEp KIETOK.

XpoMOCOMHAasi M TeHHasg WHXeHepus. VICKyCCTBEHHbIH CHHTE3 T€Ha |
KoHCTpyupoBanue pexkomMOuHanTHbIX JIHK. JlocTwkeHus W TEPCHEKTUBBI
XpOMOCOMHOW M TEHHOM WH)XeHepuu. MenunuHckue OUOTEXHOJIOTHH.

Hcnonbp30BaHuEe CTBOJIOBBIX KJIETOK
Cucrema n MHOFOO6pa3I/Ie OpraHn4YeCKOro Mupa

buonoruueckoe  pasHooOpasue  opranuzmoB.  CoBpeMeHHass  cHcCTEMa
opranuyeckoro Mwupa. llpuHnunel kiaaccugukanuu opraHu3MoB. OCHOBHbBIE
CHUCTEMATUYECKHUE TPYIINBI OPTaHU3MOB.

OcoOeHHOCTH CTPOCHUS W KHU3HEACITETBHOCTH OIHOKIETOYHBIX OPraHU3MOB.
bakTepuu, apxeu, 0JHOKJIETOUHbIE TPUOBI, OJJHOKJIETOUHbIE BOAOPOCIH, APYyTUe
npotucThl. KononuanbHble opranu3msl. J[BHKeHHE OJTHOKIETOYHBIX OPraHU3MOB:
amMEOOUIHOE, KTYTHKOBOE, PECHUYHOE. 3alliuTa Y OJHOKJIETOYHBIX OPTraHU3MOB.

PaznpaxuMocTh y OHOKIIETOYHBIX OPraHu3MOB. TaKCUCHI
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4.3

4.5

4.6

MHOrokJjeTouHbIe pacTeHUs. B3auMOCBsI3b YacTe€ld MHOTOKJIETOYHOT'O OpraHu3Ma.
Tkanu, oprabl ¥ CUCTEMbI OPTraHOB MHOTOKJIETOYHOTO opranuszMa. OpraHuzm
Kak eamHoe uenoe. TkaHum pacteHuid. TuIbl  pacTUTENBHBIX TKAHEH:
oOpa3oBaTenpHasi, TMOKPOBHAs, MPOBOJMAIIAs, OCHOBHAs, MEXaHUYECKasl.

OcobenHocTu cTpoeHUs, GYHKIIMNA U PACTIONOKECHHS TKAaHEH B OpTaHax pacTeHUI

BereraTtuBHbIC M reHEpATUBHBIC OPraHbl pacTeHU. @YHKIIMM OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTECHUI: TPOIIU3MBI U
Hactud. llorjoimieHue BOABI, YIJIEKUCIOTO Ta3a W MHUHEPAIbHBIX BEIIECTB
pactenusimu. Jlpixanue pactenuil. Auddys3us ra3oB uepe3 MOBEPXHOCTh KIETKH.
TpancriopTHele cuUCTeMBbl pacTeHuid. Bbinenenwe y pacteHuid. 3anmra y
MHOTOKJIETOUHbIX pacTteHuil. Kytukyna. CpeacrBa macCUBHOW M XUMHYECKOU
3amuThl. OUTOHLIUIBI.

PazgpaxxuMocTs M perynsiuus y OpraHu3mMoB. PazapakxumocTe W peryisuus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PoctoBrie BC€IICCTBA U UX 3HAYCHUC

MHOroKII€eTOUHbIE  KMBOTHBIE. B3anMMoOCBSi3b  4acTe€ll  MHOTOKJIETOYHOTO
opranuszma. TKaHM, OpraHbl U CUCTEMbl OPTaHOB MHOTOKJIETOYHOTO OPraHHU3Ma.
Opranmsm kak eauHoe 1enoe. ['omeocras. TkaHu KUBOTHBIX U 4YeJIOBEKa. THITBI
JKUBOTHBIX TKaHEH: SNUTC/IMAJIbHAA, COCAWHUTCIIbHAA, MBbIIICYHAA, HCPBHAs.
OcoOenHocTu CcTpoeHHs, (YHKIMA U pACMONOKEHHUS TKaHEH B OpraHax

JKHUBOTHBIX U YCJIOBCKa

Oprassl U CHCTEMBI OPraHOB KUBOTHBIX. DYHKIIMM OPraHOB M CUCTEM OPTaHOB.
Omopa Tena opranu3moB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHblii U BHYyTpeHHMI ckeneT. CTpOE€HHE M TUIBI COEIMHEHUs
KOCTEM.

JIBrK€HNEe MHOTOKJIETOYHBIX JKMBOTHBIX. IluTtanme »xuBOTHbIX. IluTaHue
MTO3BOHOYHBIX XUBOTHBIX. JpixaHue uBOTHBIX. KoxkHOe npixanue. YKabepHoe u
JIETOYHOE JIBIXaHHUE.

JIpIXaHr€e IO3BOHOYHBIX >KMBOTHBIX. OJBOJIOLUHMOHHOE YCIOXHEHHE CTPOCHUS
JErKMX MO3BOHOYHBIX XUBOTHBIX. JlpIXaTelbHAs cucTemMa 4yeiaoBeka. MexaHusm
BEHTWIIMM JIETKUX Yy NOTUI W MIEKONUTAIOUMX. TpaHCHOPT BEIIECTB Y
opraHu3moB. TpaHCHOPT BEIIECTB y XHUBOTHbIX. KpoBeHOCHas cucrema u eé
opranbl.  KpoBeHocHas  cucremMa  NO3BOHOYHBIX  JKUBOTHBIX.  Kpyru
KpoBoOOpamieHusl. OBONIOIMOHHBIE  YCJIOKHEHUS CTPOEHUS KPOBEHOCHOMU
CHUCTEMbI TO3BOHOYHBIX >KMBOTHBIX. BblieneHue y opraHuzMoB. Boiienenue y
KUBOTHBIX. CoKpaTuTeNnbHbIE BaKyonu. Opransl BoiesneHus. CBs3b OJ0CTH TENa
C KPOBEHOCHOM M BBIIEIUTENBHOW cHCTEMaMH. BplieneHne y N03BOHOYHBIX
KUBOTHBIX. 3aliUTa y MHOIOKJIETOYHBIX JKMBOTHBIX. [lOKpoBEI M HX

IIPOU3BO/IHBIE.
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6.1

Pa3npaxuMocTh 1 perynsnus y opraHu3MoB. PasapaxumocTs y OJHOKIETOYHBIX
opranu3moB. Takcuchl. Pa3apakuMoCTh M peryjasiuuss y MHOTOKJIETOYHBIX
pacteHuil. PocToBble BelllecTBa U UX 3HAYCHHUE.

HepBHas cucrema u peieKTopHas peryssuus y MHOTOKJIETOUHBIX JKUBOTHBIX.
HepBhas cuctema u €€ oTAenbl. IBOTIOIMOHHOE YCI0)KHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI Y KUBOTHBIX.

PazpaGoTka anropuTMoB M mporpamm uig SPQPEKTUBHOH (PYHKIMOHAIBHOM
aHHOTalluM  TE€HOMOB, TPaHCKPHUIITOMOB, IIPOTEOMOB, MeTab0JIOMOB

MHKPOOPTraHU3MOB, PACTEHHMN, ’KUBOTHBIX U YEJIOBEKA
OpranusM 4esoBeKa U €ro 340pOBbE

Opranbl 1 CUCTEMBI OPTaHOB 4yesnoBeka. OTAesbl TOJIOBHOTO MO3Tra MO3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. be3ycioBHBIE H  yCIIOBHBIC
peduexcel. ['ymMopanbHast perynsuuss ¥ SHAOKPHHHAsS CHCTEMa >KUBOTHBIX U
yenoBeka. JKene3bl SHAOKPUHHONW CUCTEMBI U UX TOPMOHBI. J{elicTBHE TOPMOHOB.
B3anMocBsI3p HEpBHOW W IHAOKPUHHOW cHUCTeM. [umotaniamo-rumnodusapHas

cucrema. Pednexc u pednexropnas ayra. beycinoBHbIe U YCIOBHBIC pEICKCHI

3ammrTa opranu3ma ot OosiesHed. IMmmyHHas cuctema yenoBeka. Kietounsnii u
TYMOpaJIbHBI MMMYHHUTET. BpoXAEHHBIN, NpPUHOOPETEHHBIN crenuduyecKuii
UMMYyHHTET. Teopusi KIOHaNbHO-celeKTUBHOro wummyHuteta (IL.Dpmux,
®.M.beprer, C.Toneraa). BocnanuTenbHble OTBETHI OpraHu3mMoB. Poib

BPOXKIEHHOTO UMMYHHTETA B Pa3BUTHH CHCTEMHBIX 3a00JICBAaHUI

KpoBeHnocHast cucrema u e€ opranbl. Cepiile, KpOBEHOCHBIE COCYIbl M KPOBb.

Kpyru kpoBooOpamienns. Pabota cepaia u e€ perymsmus

Hpixanue yenoBeka. Auddy3us razoB uepe3 MOBEPXHOCTh KICTKH. JlpIxaTenpHas
cuctema 4yenoBeka. JlpIxaTenpHas NOBEPXHOCTh. Perynsiums — AbIXaHUS.

JlpixaTenbHble 00bEMBI

[MumeBapurenpHas cucreMa denoBeka. OTaensl MHUIIEBAPUTEIBHOTO TPAKTa.
[TumeBapuTenbHble  Kene3bl.  BHYTpPUIIONOCTHOE M BHYTPHUKIETOYHOE
MUIIeBapeHne

ITokpoBel u wux mnpousBonaHbie. Opransl BbiAeneHus. [louku. CrpoeHue u
¢dbyHKkIMoHUpoBaHUe HeppoHa. DumpTparus, CeKpenus 1 00paTHOE BCachbIBAaHUE
KaK MEXaHU3MbI pabOThl OpraHoB BblJeseHNs. OOpa3oBaHuE MOYH Y YEJIOBEKA
JIBIDKEHHME dYeoBeKa: MbImevHas cructema. CKeleTHbIe MBIIIBI U UX padorTa.
CTtpoeHue U TUIIBI COSTMHEHUS KOCTEH

Teopus sBomtouuu. PazButue »u3Hu Ha 3emie

OpomtormonHass  Teopuss Y. [lapBuna. IIpennocbulku — BO3HUKHOBEHMS

AapBUHU3MA. Kuzne n Hay4Has JCATCIbHOCTDb 4. Z[apBI/IHa.
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JBrKyne cuibl 3BooLUKM BUIOB 1o Y. JlapBUHY (BBICOKAass MHTEHCHBHOCTb
pa3sMHOXCHHSI OpPraHW3MOB, HACJEICTBEHHAs W3MEHYHBOCTh, Ooppda 3a
CYIIECTBOBaHHE, €CTECTBEHHBIN U HCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunterndyeckoir Teopun sBontonuun (CTD). HeirpanbHas Teopus
sBomtonui. COBpeMEHHasl DBOJIIOIIMOHHAS OMOJIOTHA. 3HAUYCHHE SBOJIOIMOHHON

Teopur B (POPMUPOBAHUN €CTECCTBCHHO-HAYYHOW KapTHHBI MUPA

[Tomynsimust kak ayeMeHTapHas enuHuua 3Bomonud. COBpPEMEHHBIE METObI
OLIEHKM TeHETUYECKOTO pPa3sHOOOpa3ust M CTPYKTYphl momymauui. M3menenue
reHoQoHAa MOIMYJSAIUM KaK 3JIEMEHTApHOE 3BOJIIOLMOHHOE SBJICHHE. 3aKOH
reHetTudeckoro pasHoBecus [x. Xapau, B. Baitn6epra.

OneMeHTapHble  (aKTOpbl  (IBIKYIIME CHJIBI) ABOJIONWU. MYyTallMOHHBIN
nporiecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeild reHoB — chyuvaifHble
HEHalpaBJIeHHblE HW3MEHEHMs 4acToT aieneil B momymauusx. OQQext
OCHOBATEJIA. Murpauum. N3omsus OIS reorpaduueckas
(mpocTpaHCcTBeHHas ), OrMogoruyeckas (pernpoayKTuBHas).

EcrecTBeHHblii  0oTOOp — HampaBnsiommid  ¢pakTop IBomoUH.  DOpMBI
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMH, CTAaOMIM3UPYIOIIMH, pa3pbIBAIOIINN
(mu3pyntuBHbIA). [TooBoi oT6op.

[TpucnocoOIeHHOCTh ~ OPraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOIIOLUH.
Bo3nukHOBeHHE — MPHUCNIOCOONEHW Yy  OpraHu3smMoB.  ApoMopdo3bl |
uanoanantauuu. [Ipumeps! npucnocobneHuit y opranuzMoB. OTHOCUTEIBHOCTb
IIPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero «kpurepum wu cTpykrypa. BumooOpazoBaHme Kak pe3yabTaT
MUKpO3BOJIONMH. M3omsamus — ximoueBoil (akTtop BUmooOpazoBanus. Ilytu u
CHOCOObI BUJI000pa30BaHUSA: aJJIONIaTPUUECKOe (reorpaduueckoe),
CUMIIAaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJUTUIIOUIN3AITHS,
ruOpuansanysi). JJMTenbHOCTh 3BOIIOLMOHHBIX MTPOLIECCOB.

MexaHu3mMbl GOPMHUPOBAHUS OMOIOTHYECKOTO pa3HO00pa3usl.

Ponp 3BOMIOLIMOHHON OMONIOTMM B pa3pabOTKe HAyYHBIX METOJIOB COXpPaHEHHS
OuopazHooOpasus. MHKpPOIBOJIIOLUSA U KOIBOJIIOLUS IApa3sUTOB U UX XO3SEB.
MexaHu3Mbl HOPMUPOBAHHS YCTOWIMBOCTH K aHTHOMOTHKAM M CTIOCOOBI OOPHOBI

C HeH

MeToasl M3ydeHHsT Makpo3BOIIONUU. [laleoHTONIOTHYECKHE METOABl M3yYeHUs
sBoonmu. [lepexonusie popmbl 1 GpuIIOreHeTHIECKHE PSAIbl OPTaHU3MOB.
buoreorpaduueckue Mmetoasl n3yuenus sBomronuu. CpaBHeHne (Giopsl U GayHbI
MaTEPHUKOB M OCTPOBOB. broreorpaduueckue obnactu 3emin. Buab-sHIeMuKy u
PENUKTEHI.

9M6pI/IOJIOFI/ILICCKI/IC n CpaBHI/ITCHBHO—MOp(i)OJIOFI/ILICCKI/Ie MCTOABI H3YYUCHUSA
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IBOJIONMH. [ €HETHYEeCKHEe MEXaHW3Mbl JBOJIIOIMU OHTOTEHE3a W MOSIBICHHS
3BOJIIOIIUOHHBIX HOBIIICCTB. I"'omonoruunsie n AHAJIOTUYHBIC OpTaHbl.
PynumeHTapHele  opraHbl M aTraBU3Mbl.  MOJIEKYJISPHO-T€HETUYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTHYECKHUE  METOIbl  HM3YYCHHS  DBOIIOIUH.
I'omonoruunble reHpl. COBpeMEHHBIE METOJBI TMOCTPOCHUS (PHIOTCHETUYECKUX
JICpEBBEB.

XpOMOCOMHLIe MyTallui U 5BOJIFOIHUA T'CHOMOB.

O6mwme 3akoHOMEpHOCTH (TIpaBWiIa) HBOJONMHA. HeoOpaTHMOCTh HBOIOIHUH.

AnantuBHas paauanusa. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOIUU

Hayuneie rTHMmOTE3sI TNPOUCXOXKIEHUS JKM3HM Ha 3emse. AOuoreHes wu
naHcnepMmus. JloHay4dHble PEACTABICHUS O 3apOXKJICHUU KU3HU (KPEALMOHU3M).
I'unoTe3a MOCTOSHHOIO CaMO3apOXKACHUS JKU3HU U €€ ONPOBEP)KEHUE ONBITaMU
®. Penu, JI. Cpnammanuanm, JI. Ilactepa. IlpoucxoxkneHue KU3HU U
acTpoOHOJIOTHSI.

OcHoBHbIE 3Talbl HeOpraHudeckoi sBostouuu. Ilnanerapnas (reosnoruueckas)
HBOJIONMS. XUMHUYECKass dBOJIOLUSA. AOHOTCHHBIH CHHTE3 OPTraHUYECKUX
BemiecTB M3 Heopranuuyeckux. Omeir C. Mumepa u I'. FOpu. OGpa3oBanue
noauMepoB U3 MoHoMmepoB. KoanepsatHas runore3a A.M. OnapuHa, rumoresa
nepBuuHoro OynboHa JIx. XonneilHa, reHetuueckas rumote3a ['. Mémnepa.
Pu6osumer (T. Yek) u runoreza «vupa PHK» V. I'mnbepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHUE MPOTOKIIETKH.

Uctopust 3emsn u Metoapl €€ usydeHus. VIckomaeMble OpPraHMYECKHE OCTATKH.
I'eoxpononorust u e€ meronsl. OTHOCUTENbHAs M aOCONIOTHAs T'€OXPOHOJOTHSL.
I'eoxpoHonOrMUecKas 1mKasa: 0Hbl, Ipbl, HEPUOIBL, ITOXH.

HavanbHble 3Tanel opranndeckoi 3Bomtouud. [losiBneHue M 3BOIIOLMS MEPBBIX
KJIETOK. OBoyonusi Merabonu3ma. BO3HMKHOBEHHME TEPBBIX HKOCHUCTEM.
CoBpeMeHHBIE MUKPOOHBIE OMOTIEHKH KaK aHaJIOT MEPBBIX Ha 3eMJIe COOOIIECTB.
CrpomaronuTsl. IIpokapruoThI 1 3yKapHOTHI.

[TpoucxoxaeHne 3ykapuoT (cuMOHOreHe3). OBOJIOIHMOHHOE MPOUCXOXKIECHHE
BUpYyCcOB. lIponcxokJeHne MHOIOKJIETOYHBIX OpraHM3MOB. Bo3HHKHOBEHHE
OCHOBHBIX TPYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl H3BOJNIONMU BBICHIMX pacTeHH. OCHOBHBIE apoMOp(O3bI
pacrenuii. Beixox pacrenuid Ha cymry. IlosBieHue CHIOpPOBBIX pPACTEHUN U
3aBoeBaHne MMM cymu. CemeHHble pacTeHusa. [IpoucxoxaeHue IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tambl 3BOMIONMU SKUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bl
KUBOTHBIX. Benjckas dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBrie XoproBbIe KUBOTHBIE. JKU3Hb B BOJE. DBOJIOLUS TO3BOHOYHBIX.

[Tpoucxoxaenne ampubmii 1 pentuiuii. IlporcxoxaeHne MICKOMUTAIOMUX H
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ntul. [Ipunnun xmrodyeBoro apomopgo3a. OcBoeHue OECHO3BOHOYHBIMH U
IMO3BOHOYHBIMHU JKUBOTHBIMHU CYIIH.

Pa3BuTHe xu3HM Ha 3eMJe [0 ApaM U NEepHoJaM: apXei, poTepO30H, MaIeo30H,
Me3030H, KalHOo30i. OOmas XxapakTepuUCTHKa KiIUMaTa M T'eOJOTHYECKUX
npoueccos. [losBneHNe U paclBET XapaKTEPHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro YCJIOBHSI U BIUSTHUE HA Fa30BbI COCTaB aTMOC(EPHI.

MaccoBble BBIMUpPAaHHUS — DKOJIOTMYECKHE KpHU3HUCHI Inpouuioro. IIpuuuHbel u
CJIEACTBHSI MACCOBBIX BbIMHpAaHUN. COBPEMEHHBIM HKOJOTHYECKHN KPHU3HUC, €T0

0COOEHHOCTH

Paznenst w 3amaum anTpomosiorun. Metonbl aHTpornonorud. CTaHOBJIEHUE
MIPEICTAaBICHUM O MPOUCXO0XKIEHUH yeraoBeka. COBpeMEHHbIE HayUHbIE TEOPUH.
CXoIcTBO 4enoBeKa C KUBOTHBIMH. CHUCTEMATHMUECKOE IIOJIOKEHUE YEJIOBEKA.
CBuzerenbcTBa  CXOJACTBA  4YEJIOBEKAa C  JKMBOTHBIMH:  CPaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHOTIOTUYECKHE, (hU3MOTTIOTO-OMOXUMUYECKHE,
noBeeHueckue. OTInYMs YeaoBeKa OT KUBOTHBIX. [IpsIMOX0XKIeHNE U KOMITJIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJOBHOrO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrokymme cuibl ((pakTopbl) aHTPOIIOTeHe3a: OWOJIOTHYECKHE, COIMAJIbHBIC.
CooTHoIIeHrne OMOIOTHYECKUX U COITUANTBHBIX (DAKTOPOB B aHTPOTIOTCHE3E.
OCHOBHBIE CTaJIMM AHTPOIIOTE€HE3a. ABCTPAIIONUTEKN — ABYHOTHE MIPEIKH JIOJIEH.
YenoBek  ymenblil, INEpBbIE  M3FOTOBJIEHUA  Opyaud Tpyha. UYenosek
MPSMOXOSIIIMNA W TIEPBBIA BBIXOA JIOACH 3a mpenensl Adpuku. YemoBex
reiaens0eprckuii — OOLIM MPEeoK HEeaHAEPTATLCKOTO YelIOBeKa M YellOBEeKa
pasymHoro. YenoBek HEaHIEPTaJbCKUK KaK BHJ JIIOAECH XOJIOJHOIO KJIMMATa.
UYenoBek pa3yMHBIM COBPEMEHHOI'O THWIIA, JEHUCOBCKHI YEIOBEK, OCBOEHUE
KOHTHHEHTOB 32 MpeneaamMu AQpUKH.

DBONIOIUS COBPEMEHHOIO ueinoBeKka. EcTecTBeHHBI 0TOOp B MOMYJISALUAX
yenoBeka. MyTalMoHHBIA mporiecc W noaumopdusm. [lomynsiuuoHHbIE BOJHBI,
npetid reHoB, Murpanusa U «3PQGEKT OCHOBATENS B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKa.

Yenoseueckne pacel. Ilonstme o pace. bompmme pacel:  eBporneongHas
(eBpa3miickasi), aBCTpaJlo-HETpOUAHAs  (PKBaTOpHAJbHAs),  MOHIOJOWIHAS
(a3maTcko-aMepHuKaHCKas). Bpemss um myTu pacceieHHsl udeloBeKa MO IUIaHEeTe.
EnuncTtBo  yenoBeueckux pac. HayuHas  HECOCTOSATENBHOCTH — pacu3Ma.
[TpucrocoOIeHHOCTh YeNlOBeKa K pa3HbIM YCIOBHAM OKPYXAroIled Cpeipl.
Bnusinue reorpadguueckoit cpensl U npeiida reHOB Ha MOpQOIOTHIO U

(hU3HOJIOTHIO YeTTOBEKA

OKOCHCTEMEI U MMpucymue MM 3aKOHOMCEPHOCTHU
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Pa3nens! u 3agaun sxonorun. CBS3b 9KOJIOTUH C IPYTUMHU HAyKaMHU.
Meroast skonoruu. lloseBbie HaOMIOACHUS. OKCIEPUMEHTHI B HKOJOTHU:
MPUPOJHbIE U JIabopaTopHbIe. MOJEIUPOBAHHE B JKOJIOTUHA. MOHUTOPUHT

OKpYKarollel CpeJibl: TOKANbHBIN, pErMOHANBHBIN U TI00aTbHBIH

Okosorndyeckue (GakTopsl M 3aKOHOMEpHOCTH MX neiictBusa. Kiaccuduxanms
IKOJIOTHYECKUX (PaKkTOpoB: aOMOTHUYECKHE, OHOTUYECKHE, AaHTPOIOTCHHBIC.
OOmie 3aKOHOMEPHOCTH JIEHCTBHS OSKOJOTHYECKHX (akTopoB. [IpaBuio
munnmyma (K. Hlnpenrens, FO. JIu6ux). TomepantHOCTh. DBpHUOMOHTHBIE H
CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuoTtnueckue daktopel. CBET Kak dKojorndeckuit axrop. JleiicTBue pa3HbIX
Y4aCTKOB COJHEYHOTO CIHEKTpa Ha OpraHu3Mbl. OKOJIOTMYECKHUE TPYIIIbI
pacTeHMii M JKMBOTHBIX 10 OTHOLIEHMIO K cBeTy. CuUrHanpHas pojib CBETA.
DoTONEPUOIN3M.

Temmneparypa kak odkonormueckuii (dakrtop. [ledictBue TemmepaTypsl Ha
opranu3mbl. [lolkuIoTEpMHBIE U1 TOMOHOTEPMHBIE OpPraHU3MBbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak oakonormueckuit  akrop. [IpucmocobneHus pacTeHHil K
nojjiepxkaHuto BoaHoro Oanmanca. Kiaccudukanus pacTeHU MO OTHOLIEHUIO K
Bojie. [IpucniocoGieHust JKUBOTHBIX K U3MEHEHUIO BOJJHOTO PEXHUMA.

Cpensl oOuTaHMA OPraHM3MOB: BOJHAs, HA3€MHO-BO3JAYILIHAs, IIOYBEHHAs,
rnyOuMHHAs  MOJNOYBEHHAs, BHYTpUOpraHu3MeHHas. (DPU3MKO-XMMHUYECKHE
OCOOEHHOCTH cpejl OOWTaHWs OpraHu3MoB. [IpucmocoOiieHus OpraHu3MOB K
KHU3HU B Pa3HbIX CPEIax.

buonoruueckue putmsl. BHeniHue u BHyTpeHHHE pUTMBL. CyTOUHBIE U TOJIUYHBIE
putMbl. [IpucnocoOaeHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHHUSM YCIOBUH
KHU3HU.

XKuznennrsie Gopmer oprann3MoB. [lorsTue o >xu3HeHHOU (opme. XKu3HEHHBIE
(bopMBI pacTeHMii: JepeBbs, KyCTapHUKH, KyCTapHUYKH, MHOTOJIETHHE TpPaBbI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: I'MJIPOOMOHTHI, T€OOMOHTHI,
a’poOnoHTHI. OCOOCHHOCTH CTPOCHHMS M 00pa3a KU3HH.

bruotnyeckune QaxToppl. Bumbl OMOTHYECKMX B3aMMOJACHCTBHIA: KOHKYpPEHIIHS,
XMITHAYECTBO, cUMOKMO03 U ero (opmel. [lapazutusm, koomepauus, MyTyaausMm,
KOMMEHCAIU3M (KBapTHPaAHTCTBO, HaXJICOHMYECTBO). Herpoduueckue
B3auMOJCHCTBUA  (Tomuyeckue, Qopuyeckue, Gadbpuueckue). 3HauEHUE
OMOTMYECKMX B3aUMOJEHCTBHHA Ui CYyIIECTBOBAHHUS OpraHHU3MOB B cpeje

00HTaHHA. HpI/IHI_II/IH KOHKYPCHTHOT'O UCKITFOUCHUSA

DKOJIOTHYECKHE XapaKTepPUCTUKU momysnauuu. llomynsmus kak Ouosoruueckas

cucreMa. Pojib HEOTHOPOJTHOCTH CpeJibl, PU3MUECKUX OAphEpOB U OCOOCHHOCTEH
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Ouosoruu BUJIOB B ()OPMHUPOBAHHH MPOCTPAHCTBEHHOW CTPYKTYPHI MOIYJISAIUH.
OcHOBHBIE TIOKA3aTeNu TMOMYJSAINHA: YUCIEHHOCTh, TJIOTHOCTh, BO3pAacTHAas M
MOJIOBasg CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTb,
MHUTpaLusl.

DKojioruyeckas CTpykTypa mnonyisiuu. OIlleHKa YUCICHHOCTU MOMYJIAINY.
JAvHamuka nonyysiqud U €€ peryJisiiusa. bUOTHYeCKui MOTEHIMAl MOMYJISLIUH.
MopenupoBanue AuHaMuUKH —nonyisuud. KpuBble pocTa  YHCIEHHOCTH
nonyisiuud. KpuBble BbDKUBaHUS. Perysndiuss 4YMCIECHHOCTH MOMYJISIUA: pOJb
(akTopoB, 3aBUCANIMX M HE 3aBUCANIMX OT TUIOTHOCTH. OKOJOTHYCCKUE
cTpareruu BUJOB (r- u K-cTparerun).

[TonstTne 006 oskojormueckod Humie Buga. MecrtooOutanue. MHoromepHas
Mojenp 3Koiorndeckod Humm Jx.M. XatuuHcona. Pa3mepsl 3K0I0rHuecKon
Hud. [loreHnmanbHas U peaTn30BaHHAs HUILIN.

Bun kak cucrema nomynsuuid. Apeanbl BUIOB. Buapl M uX KU3HEHHBIE
CTpaTerud.  3aKOHOMEPHOCTM  TOBEACHUS M MHUTpAaUUid  KUBOTHBIX.

buonornueckune naBa3UN JY>XKCPOAHBIX BUJ0B

CooOmiectBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBsizu Mexay
opraHu3MamMu B OuorieHo3e. DKocHCTeMa Kak OTKpbiTas cucrema (A.J[x.
Tencnu). @yHKUMOHAIbHBIE OJIOKM OPraHM3MOB B SKOCHUCTEME: IPOAYLIEHTHI,
KOHCYMEHTBI, peayueHTbl. Tpoduyeckue ypoBHu. Tpoduueckue menu u ceru.
AOGuotnueckue 05oku skocucteM. [louBbl U Wbl B 3KocucTemMax. Kpyrosopot
BEILIECTB U ITOTOK YHEPTUU B SKOCUCTEME.

OcHoBHBIE TMOKa3aTeIH 3KOCHCTEMbl. buomacca u mpoaykuus. DKOJIOTHYECKUE
MUPaMU/Ibl YUCEI, OMOMACCHI 1 SHEPTHH.

HanpaBnenHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccud. [lepBuuHble U
BTOPUYHBIE CYKIIECCHM M WX MPUYHUHBL. AHTPONOIE€HHbIE BO3ACHCTBHUS Ha
cykueccun. KinnmakcHoe cooduiectBo. buopaznoobpasue u nosiHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOHUMUBOCTH COOOIIIECTB.

[IpupoaHble 3KOCUCTEMBI. AHTPONOTE€HHBIE HSKOCHUCTEMBI. ATPOIKOCUCTEMA.
ArpoueHo3. Paznuuns Mex 1y aHTpOITOT€HHBIMU U TPUPOJIHBIMHU YKOCUCTEMAMHU.
Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas dmopa u
¢dayna. CunanTponusanus ropoJIckoi ¢ayHsl. buonornueckoe u xo3siiicTBeHHOE
3HaYEHHUE arpod’KOCHCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aMMOJIEUCTBUI OPraHU3MOB B 3KOCHCTEMAX.

[Iepenoc 3HEpruM U BELIECTB MEXKIY CMEKHBIMU IKOCUCTEMAMHU. Y CTOMYUBOCTH
OpraHuU3MOB, TMOMYJISUUHA U OSKOCHUCTEM B YCJIOBHUSIX €CTECTBEHHBIX U

AHTPONOTEHHBIX BO3JCHCTBUI

buocdepa — obOwmennanerapHas oOojsouka 3eMiM, TI€ CYLIECTBYeT WM
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cymecTtBoBasia ku3Hb. YueHue B.W. Bepnaackoro o oOumocdepe. OOGnactu
ouocdeps! u €€ coctas. KuBoe BerecTBo 6Mochepsl 1 ero PyHKITUH.
3aKOHOMEPHOCTH cylecTBoBaHusl Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
rno0anbHOM  9KOcHCTeMBl.  JlMHaMH4eckoe  paBHOBecue B Omocdepe.
KpyroBopotsl BemecTB U OHOTEOXMMHYECKHME MKl (yrjeponia, a3ora).
PutmuaHOCTS siBIIeHUI B Onocdepe.

3onanbHOCTh OMoOchepsl. Tlonsatne o 6uome. OCHOBHBIE OMOMBI CYIIM: TYHApa,
XBOMHBIE Jleca, CMEIIAHHbIE M HIMPOKOJHMCTBEHHBIE JIeCa, CTENH, CaBaHHBI,
MYCTBIHM, TPONMUYECKHE Jieca, BBICOKOTOPhs. Kimmar, pacTUTEIbHBIH W
KUBOTHBIN MUP OMOMOB CYIIIH.

Crpykrypa u (YHKUIUS JKHBBIX CHCTEM, OLIEHKA MX PECYpPCHOrO TMOTEHIHaIa U

onocdepHbIX PYHKITUN

DKoJIOrHYecKre KpU3UChl U UX MpHUMHbL. Bo3nelicTBue yenoBeka Ha 6uocdepy.
3arpsi3HEHUE BO3AYIIHOW cpeabl. OXpaHa BO3ayXa. 3arps3HEHUE BOJAHOU CPEbl.
Oxpana BOAHBIX pecypcoB. Pazpyimenne mouBbl. OxpaHa MOYBEHHBIX PECYPCOB.
N3menenue knumara.

AHTpPONIOT€HHOE BO3JIEWCTBHE HAa PACTUTEIbHBIM M KUBOTHBIA Mup. OxpaHa
pPacCTUTENBHOTO M XUBOTHOTO MHUpa. OCHOBHBIE NPUHLMIBI OXPaHbl MPUPOIBL.
Kpacubie kauru. Ocobo oxpansembie npupoansie Ttepputopun (OOIIT).
Boranuueckue caibl ¥ 300JJ0THYECKHUE TAPKHU.

OCHOBHbBIE TPUHLHUIIBI YCTOMYMBOIO pPa3BUTHS 4YEJIOBEUYECTBA W MPUPOJBIL.
PanmonaneHoe  mpuUpONONOIB30BAaHME U COXpaHEHHE  OMOJIOrHYECKOTo

pazHooOpazus 3emin



YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI IS YYHEHUKA

* buosnorus. buonoruueckue cuctemMsl U IPOLIECCHI; yriayOaeHHoe 00yuenue, 10
kiacc/ Tepemor A.B., [TerpocoBa P.A. O01iecTBO C orpaHuYeHHON
otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

* buosiorus. buosornueckue cucteMsl U IPOLECCH]; yriayOiaeHHoe 00yueHue, 11
kiacc/ Tepemos A.B., IlerpocoBa P.A. O6miecTBO ¢ orpaHUYCHHON

oTBeTCTBeHHOCTHIO « 1Ol MHEMO3HNHA»

METOAUYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

NHTEPHET






